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The Oldest ] Kovbiniitinn eereeey in Active | 
Service. 


The subject of this sketch, Joshua P.Mar- 
tin, whose portrait appears upon this page is 
believed to be the oldest locomotive engineer 
now in active service in the United States. 
He is more familiarly known among the mem- 
bers of the craft as “Josh. Martin.” His 
birthplace was Lampteer (now culled Enter- 
prise), Lancaster County, Pa., where he first 
saw the light, in the year 1816. 

He worked on his father’s farm and ob- 
tained a very limited education, owing to the 
scanty facilities offered young men his 
vicinity at that time. 

When about eighteen years old his atten- 
tion was first directed to railroads. The 
Pennsylvania railroad was then completed 
from Philadelphia to Columbia. An inclined 
plane at each end of the road had stationary 
engines located at the top to pull up and let 
down the All trains between the in 
clined planes were then drawn by horses. 
One day there was a great excitement over 
a notice that a locomotive was to go over 
the road to Lancaster. 

On the day appointed, while plowing in 
the field near the railroad, Martin heard 
strange whereupon he stopped his 
team and climbed upon the fence, where he 
had a fine view of about a mile of track. 
There he sat and watched the running of the 
first locomotive that ever passed over the 
Pennsylvania railroad. He thought the en- 
gine a dreadful machine, and was so deeply 
impressed with fear and awe that he could 
not rest, and 
rode to Lancaster to examine the mysterious 
monster more carefully. When he arrived 
there and came in sight of the locomotive he 
was afraid to go near it. A great crowd of 
people had gathered around the machine, and 
young Martin thought they 
less to venture so near such a terrible object. 


cars, 


noise, 


therefore he mounted a horse 


were very care- 

The young man wanted to 
neer something about the mysterious mon- 
ster but did not have the courage. Again he 
went to see the locomotive with a like result. 
In the meantime he was worked up toa high 
pitch of nervous excitement, so much so that 
the farm had no more attractions for him. 
The third time the locomotive came in Mar- 
tin approached the engineer as he got off the 
locomotive with his oil can, and asked him 
to explain what made the machine move. 
The engineer was a good-natured individual 
and was pleased to impart all the information 
he possessed concerning this curious machine 
to his appreciative listener. 

‘*He may have been stuffing me after all,” 
thought Martin, ‘‘but I am determined to 
know more of this monster and the power 
that propels it.” The 
owned by the State of Pennsylvania, while 
the which were hauled over it by horses, 
were owned by individuals who paid toll for 
each car. 
at Enterprise, bought grain to be paid for 
when sold, and hauled it by horses to Phila- 
delphia. In this way he gained 
knowledge of the locomotive, his fears sub- 
sided and he had a desire to become a fire- 
man. His father was bitterly opposed to this 
sort of procedure, but the boy had his way, 
and the opposition was futile. At the expir- 
ation of locomotives 
were procured. 


ask the engi- 


railroad was then 
cars, 


Martin hired two cars of an owner 


some 


months, 
There 


three more 


were then five loco- 


motives upon the road, all made in England 
by Stevenson, 
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JosHua P. 


The Red Rover was the first locomotive |v 
that he was given to fire. 


8 tons, and had one pair of driving wheels, 


about 414 ft. in diameter, with a four-wheeled e 
| truck. 


There were no house, pilot, heaters, 
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vith a place for fuel in the middle at the 
ront part. 

In the Winter, the pump joints were loos- 
ned every night to prevent freezing up. 


These locomotives had a hook motion, 
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ower, bell or whistle upon these locomo- 
The engineer 
tin horn which was attached to his neck by 
acord, and this, upon occasion, was blown 
vigorously danger A four- 
| wheeled tender had a shect iron tank upon it, 


tives was furnished with a 


as a signal, 


Ap 











PARATUS.—(See Page 2). 

using three levers, so that the engineer had 
to use one foot upon a treadle to raise the 
and 
reversing, 


both hands to move the levers in 
They hauled seven four-wheeled 
cars of about 3 tons each, over grades of 32 
feet to the mile, and ran on a level at a speed 


hooks, 
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| fire under or upon them, 


' tendent to take a position as engineer. 
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New YorK, AS SECOND CLAss MATTER. 


of fifteen to twenty miles per hour, The 
smoke stacks were much higher than those 
used at present. Each had a hinge, so that 
it could be lowered in passing under bridges, 
and if the engineer forgot to lower it before 
reaching a bridge, it would be knocked down. 
There were no head lights and no running 
after dark, and when the wheels began to slip 
upon a wet rail, the trouble had to be en- 
dured, as there were no sand boxes. The 
only way of knowing the pressure of steam 
upon the boiler was by. the spring balance 
attached to the safety valve lever. Brass 
ring packing in the cylinders were out 
by coils of hemp at the back. No tallow cups 
were used upon the steam chests or cylinders, 
and every time the packing was set out the 
piston was stuffed full of tallow. There 
were no heaters, and when the pumps froze 
up they had to be thawed out by building a 
with oakum which 


set 


was used for wiping the machine, A wooden 
jacket covered the boiler. The wheels were 
of wood, with a cast iron hub and iron tire. 
The rails were of square timber, with strips 
of iron spiked upon the top, while in some 
places, wood alone was used, Cars were 
ordinary coach bodies mounted upon four 
flanged wheels. 

On his first trip as fireman it rained, and 
there being no roofed cab on the engine 
young Martin became drenched. The first 
night he was obliged to sleep wet and sup- 
perless on a loft upon a pile of old rope, 
which, for a few cooled his 
ardor for railroading. 

Upon reaching the inclined plane at Phila- 
delphia he was asked to pay his footing—a 
requirement which he could not comply 
with, as he had solemnly promised his mo- 
ther upon leaving home that he would never 
drink, which promise he has always kept. 
His refusal caused him not a little trouble 
all railroad upon that drank 


liquor. 


hours at least, 


men road 
The trains had no regular time, 
but along well as they 
could, and instances were common 
where the engineer stopped the 
train for an hour or so in front of 
a tavern while all hands went in 
for drinks, 
After firing the first locomotive for three 


rot as is 


| months, he was put on, another locomotive 


which he fired for three months longer. 
Both engineers were hard drinkers, and 
young Martin had some tough experience as 
the engineers were invariably drunk before 
reaching their destination. But as steady 
application to business is always rewarded, 
he soon received orders from the superin- 
He 
pleaded incompetency, but the superintend- 
ent threatened a discharge if he did not ac- 
cept, so in 1834 he took charge of an engine. 

The railroad had been previously supplied 
with a number of new locomotives from the 
works of Matthew Baldwin, who had started 
a shop in Philadelphia, and among them was 
the ‘‘Old Iron Sides,” his first locomotive, 
which was built and tested in 1882. The 
weight of this locomotive was five tons. It 
had four wheels and no truck, The rear or 
54” diameter on a 
crank axle ahead of the fire box. The front 
or carrying wheels were 45” in diameter, 
placed just back of the cylinder. The 
cylinders were 94” in diameter with a stroke 
of 18”. The wheels had hubs, 
wooden spokes and rims and wrought iron 


driving wheels were in 


cast-iron 
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lires. The engine frame was also of wood 
placed outside the wheels. The boiler was 
32” in diameter, with a round fire box for 
burning wood, and 72 copper flues 14” in 
diameter and 7 feet long. The tender was a 
wooden box mounted upon four wheels, 
having a space for fuel in front and an iron 
box or tank for water at the back. The 
valves were operated by a single loose ec- 
centric placed between the cranks, and hubs 
of the wheels, and had stops for the for- 
ward and backward motions. The engineer 
reversed by means of levers, which rolled 
the eccentrics upon the axle. 

When this engine first came out it had an 
exhaust pipe extending across the smoke 
arch from one cylinder to the other with a 
single opening or nozzle upon the top side. 
This had to be abandoned (as one cylinder 
exhausted into the other), and the exhaust 
pipe from each cylinder was bent, so as to 


point up the stack with two nozzles. 
The first locomotive Martin ran was the 
‘ Lancaster,” and having no conductor or 
time tables as yet, he hired his fireman, -re- 
ceived orders from the Superintendent at 
the inclined plane, and started out with his | 
train of nine cars (which was one more | 
than that locomotive had ever drawn). He | 
left the top of the inclined plane at 8 A. M. 
and pushed on, arriving at Columbia (S80 | 
miles) at 8 P. M. This was considered a 
wonderful run in those days. On his return 
the next morning he left Columbia at 8, and 
arrived at the head of the Philadelphia in- 
clined plane at 3P. M. The other engineers | 
wondered how he could have made that run. | 
The reason why was, that he did not stop for 
drinks. Mr. Martin was always very for- 
_tunate, and never had a smash up. 


} 


On one occasion while in charge of this | 
locomotive, he ran around a curve, and saw | 
a young lady upon the track. Having no | 
whistle or bell he could not give her warn- | 
ing, so he ran out on the front end of his en- | 
gine, and in approaching he caught her in | 
his arms (there was no pilot upon the ‘‘ Lan- | 
caster’) and saved her life. 

Sri acihidl cccnslianndindeue siwet | 
thirteen loaded cars, carrying three tons each, | 
over the road to Philadelphia, and, feeling | 
confident that the tractive force of the loco. | 
motive was not equal to the task, he jacked 
up the tank, and placed the draw bar of the 
tank upon the top of the tail piece of the | 
locomotive. This threw the weight of the 
front end of the tank upon the single pair of 
driving wheels placed behind the fire box. 
The cylinders were 10’ x14”, the weight of 
locomotive being ten tons. When he stopped 
at the shop with this train, the master me- 
chanic came out, and said, as he counted the 
cars, ‘‘ Josh, you beat the Old Nick,” but he 
did not see the position of the draw bar. 
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fifty loaded cars. This astonished M. W. 


Baldwin, who had said it could not be done, 
as he claimed it was not in the power of the 
engine to haul such a load. Both of these 
engines were of the same size. 

One of Martin’s exploits was.in taking off 
the ash pan, and hauling two loaded cars to 
the top of the inclined plane, 365 feet high 
and five-cighths of a mile long. This was 
accomplished by the aid of friends, whom 
he instructed to sprinkle sand on the track— 
a new wrinkle at that time. He was the 
only engineer who then fearlessly carried 
messengers and dispatchers, night after night, 
over the road at the time of the Buckshot 
War in the Pennsylvania Legislature, al- 
though his life was threatened if he per 
sisted. 

When the Central Railroad of New Jersey 
was built from Elizabethport to Plainfield, 
Martin ran a locomotive upon it. The people 
were so incensed at the company that they 
used to steal ties and everything that could 
be easily moved. Martin proposed to cure 
this evil by giving a free excursion. With 
the permission of the company he invited all 
the young ladies along the line of road to ride 
free, and the young men at half fare, to 
Elizabethport on a certain day. The train 
was to stop at any or every point along the 
road and have the right of way. At Eliza- 


Fig.4 











upon the track between the engine and tend- 
er so that the brakes would not hold. In this 
way he made the schedule time. 

Engine No. 71 which had been condemned 
upon the Eastern division of the road was 
taken and overhauled by him, after which 
it pulled the heaviest trains that had ever 
passed over the road. Mr. Martin was for a 
few years master mechanic of the shops and 
engine dispatcher at Hornellsville, but soon 
went back to his old occupation of running. 

One of the best runs he ever made was in 
1860 with locomotive No. 71, in which he 
ran 104 miles in 120 minutes. The train 
consisted of nine coaches, one baggage car 
and one express car. About eighteen min- 
utes were occupied in making four stops. 
The run was made with this train from Nar- 

‘rowsburg to Port Jervis; a distance of 34 
miles in 38 minutes. 

The Delaware Division was very crooked, 
and one night when there was a ful! moon, 


Martin came around a sharp curve in full | 


view of the moon, which he took to be the 
head light of an approaching locomotive. He 


whistled down brakes at once, reversed his | 


engine, and came nearly to a stop before dis- 
covering his mistake. When this became 
known, there was great sport over ‘‘ Martin 
running into the moon.” The joke, howev- 
er, was of short duration, for soon afterwards 
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The other engineers were all jealous of Mar- | bethport, all were to be entertained at the 


tin because he made the most trips and the | hotel. 
| out, the report having been circulated that 
Martin had gotten up this party to select a 


best time. Although he was only a boy at 
the time, they gave him the title of ‘‘Old 
Martin.” 
locomotives in that part of the country were 
placed upon two Norris locomotives. They 
were made in the shape of a hollow ball cut 


The first whistles ever used upon 


This scheme was successfully carried 


wife. There was no more annoyance from 
the stealing of the company’s property after 
this. 


Several years later he went on the Erie 


in two at the center, and the parts separated | road, which then extended from Piermount, 


about half an inch. 
the bell and the bottom the bowl. 


The upper part formed | on the Hudson, to Port Jervis. 


Here a new 


Baldwin locomotive in going down grades 


A plate was placed within the top of the | had run away with a number of the engineers 


bowl, so as to leave a narrow annular orifice who refused to run it afterwards. 


through which the steam 
striking the edge of the bell, produced the 


The cause 


escaped, and, | of the mishap was, that the hooks when lifted 
from the 


pins on the rock arms, would 


sound the same as in the modern steam | push the rock arm back so far that the hooks 


whistle. 


motives created a wonderful excitement 


among the people along the line of the road. | « 


There was a sharp competition at this time 


The application of whistles to loco- ; Would not catch upon the pins. 


Martin cured this by putting springs at 


‘ach side of the rock arms to hold them per- 
pendicular. 


This was not accomplished 
i ’ 


between Baldwin and Norris, each of whom | however, until the engine had run away with 


was trying to build the best locomotive, and | him once. 


two engincers were selected to test one loco 
motive from each builder. 
Martin was first given charge of the Norris 


Here he again made his mark by 


hauling heavy trains and consequently awak 
ening the jealousy of other engineers. 


Martin took the first train that ever ran 


locomotive, and with it hauled a train of! through from Piermount to Dunkirk, over 
forty-eight loaded cars; while the Baldwin | the Delaware Division of the Erie road going 
engine got stalled with forty-four cars. This West, and, in returning, he took two trains 
had the effect of subjecting him to the ill-will | coupled together, and made schedule time 
of the officials and engineers of the road, as both ways, which had not been done on the 


they were partial to Baldwin engines. 


other divisions, 


Opposition to him at one 


They gave him charge of a Baldwin en- | time was so great, that the train men often 


gine, however, and he turned the displeasure put on brakes to delay his train. 


On such 


into friendship by hauling with it a train of occasions he took twe oil cans and let oil run 
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some of the other engineers who had enjoyed 
the joke most got caught the same way 


themselves, 

He is a prominent member of the Brother- | 
hood of Locomotive Engineers, enjoys good 
health, and runs his engine very day. 


New Boiler Testing Apparatus. 


Serious objections have always been enter- 
tained by engineers to the cold water test, as 
applied to boilers, the argument being mainly 
that the shock of forcing water into the 
boiler under pressure, is equivalent in its 
effect to a series of blows against the shell, 
and that these blows are liable to, and, in 
many instances, do result in serious damage, 
the extent of which is, in the majority of in- 
stances, never known. It is claimed that in 
this way a boiler is often strained in some of 
its parts to nearly the point of rupture, caus- 
ing it to give way at some future time under 
a much less pressure than that at which it 
was tested. 

The object of the testing apparatus here- 
with illustrated, which is made by the Rue 
Manufacturing Company, 904 Filbert Street, 
Philadelphia, Pa., is to provide a means for 
submitting a-boiler to the proper hydrostatic 
pressure, in which warm water shall be swb- 
stituted for cold, and in which the accumula- 
tion of pressure shall be continuous, and 
entirely free from all jars, 

It will be seen that the apparatus complete 
consists in the arrangement of two injectors, 


| 
! 
| 
| 
| 
| 
| This valve gear is one of the class in which 
} 
| 


[Fesrvary 11. 1882 





especially constructed and connected, the 
operation of which is substantially as fol 
lows: The apparatus is connected to the 
boiler from the nipple, No. 12, the steam 
connection made to No. 6, and the wate 
connection to No. 4. The injector, No. 1, in 
the back ground, is used to fill the boiler, 
the water, of course, being warmed by the 
usual operation of the injector. When the 
boiler is filled, No. 1 is shut off and No. 2 
put in operation, which accumulates the re 
quired pressure (if necessary) up to four times 
the pressure on the boiler from which steam 
is supplied. 

The safety or relief valve, No. 10, is set 
to open at the pressure at which it is desired 
ito test the boiler, and the operation of in 
| jector No. 2 is such as to accumulate and 
maintain that pressure constantly, and as long 
as may be required. By this means it is ob 
vious that whatever pressure the boiler is to 
|be tested at that pressure will be perfectly 
uniform throughout, and in its effect on the 
| shell substantially similar in all respects, ex- 
cept in degree, to the pressure that obtains 
when tbe boiler is in use under steam. 

Another important advantage of this ap- 
| paratus is the accumulation and constant 
maintenance of whatever pressure may be 
desired, uninfluenced by slight leaks. 

The arrangement of pipe No. 5 is simply 
|a support for the apparatus. Other figures 
iand letters refer to details of manipulation 
| which it is unnecessary to mention. 


| > —— 
|The Valve Gear of the Buckeye Engine. 





By Hueco BrueraMm, M. E. 


The slide valve diagram described on’ page 


4, February 4, can readily be employed for 
|studying and proportioning more compli- 
| cated valve motions. 
| with presented of its application to the Buck- 


An illustration is here- 
eye Valve Gear. 


a main valve is employed for both the ad- 
mission and the exhaust of the steam, with a 


|secondary valve sliding on the back of the 


main valve, capable of interrupting the ad- 
mission of the steam at an earlier period than 
that at which the main valve would termi- 
nate the admission. For this purpose the 
main valve must be supplied with passages 
through which the admission of the steam 
takes place. 

The valve is of a peculiar construction, 


| being so arranged that the exhaust is effected 


at the ends, and the admission of the steam 
from the center of the valve, which is the 
reverse of the usual practice. This feature 


/has, however, very little to do with the 
| theory of the valve motion, as this condition 
| simply requires the eccentric to be placed in 


a position diametrically opposite to that re- 
quisite for a valve of the usual construction. 

The sketch, Fig. 4, shows the general ar- 
rangement of the valve gear under discus- 
sion. 0 is the center of the main shaft; O 
the center line of the crank; while on its cen- 
ter, rotating in the direction indicated by an 
arrow, J is the center of the main valve ec- 
that of the cut-off eccentric. 
The main eccentric rod is connected with the 
upper end of the rocker arm P F, moving on 
the fixed fulcrum f. The main valve V 
(which is shown rotated through 90° in the 
sketch, in order to show the section instead 
of the top view, which should properly be 
presented) is moved from the upper end of 
the rocker P F, so that its motion is the same 
as though it was directly connected with the 
main eccentric rod. The cut-off eccentric 
rod J’ P’ is connected with the lower end P 
of a two-armed rocker P fp, the fulcrum jf 
of which is attached to the center of the 
rock arm P F. The cut-off valve v is worked 
from the upper end p of this rocker. The 
change of the point of cut-off is accomplished 
by a shifting or turning of the cut-off eccen- 
tric on the main shaft of the engine. 

The operation of the main valve can be 
represented by the diagram, Fig. 1, shown 
on page 4, No. 5, current volume, The ac- 
tion of the cut-off valve differs from that of 
the main valve essentially, for the reason 
that the seat on which it moves is not station- 
ary, but has a motion of its own. It is, 
therefore, the motion of the cut-off valve in 


centric, and J 
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relation to that of the main valve which must namely, at OZ. The indicated angle of ad 


be considered. The peculiar arrangement of 
levers by which the cut-off valve receives its 
motion is such that the motion of the cut-off 
valve in relation to that of the main valve is 
precisely the reverse of the motion of an im- 
aginary valve V’, sliding ona stationary seat, 
when moved by the eccentric 7’, provided the 
seat of that imaginary valve V’ were parallel to 
the line O F. This is owing to the fact that 
the distance P’ Fis always equal to p P; 
and since the position of the point P” in re- 
lation@o F’ represents that of the imaginary 
valve V’in relation to its stationary seat, 
while the position of the point p in relation 
to P represents that of the cut-off valve 7 to 
its seat, ¢, e., the main valve V, the above 
assertion is evident. An eccentric 7’, dia- 
metrically opposite the cut-off eccentric 7’, 
would, therefore move the valve V’ on its 
stationary seat identically, as the cut-off 
valve is moved on its seat. The point J’ 
may, therefore, be regarded as the center of 
an ideal eccentric representing the 
motion of the cut-off valve; and 
the cut-off valve diagram, Fig. 5, 
can be drawn in reference to this 
ideal eccentric as follows: The f 
eccentric J’ is at right angles to its 
line of action when coinciding with 
the line O Y, and its angle of ad- 
vance is YO J’. After sweeping 
the circle Z (Fig. 5), to correspond 
with the path of the cut-off eccen- 
tric, the angle XY O @ should be 
made equal to this angle of ad- 
vance. The point Q’ is located di- 
ametrically opposite to Q, and the 
lap circles can be drawn from Q 
and Q as centers, with radii equal 
to the lap of the cut-off valve. In 
Fig. 4, the valves are shown’ in 
their neutral positions in order to 
show the laps of the valves. The { 
lap of the cut off valve is shown 
to be negative, and for that reason 
the concave instead of the convex 
part of the lap circle must be used, 
as shown in Fig. 5, the cut off valve 
admitting steam to the passage of 
the main valve, while the crank | 
moves from 0 A’ to O FE’. If the 
cut off eccentric is advanced on 
the main shaft, say to 7, (Fig. 4) 
the angle of advance is increased, 
and the lap circles of the diagram 
Fig. 5 should be drawn from q 
and q’, showing that the cut off 
valve will then admit steam to the 
main-valve passage between the 
crank positions Oa and Oe. <A reverse ro- 
tation of the cut-off eccentric will have the 
reverse effect. 

For cutting off at the very beginning of 
the stroke (total exclusion of steam from the 
cylinder in case of a sudden disengagement 
of all load from the engine), the angle of ad- 
vance of the cut off eccentric must be in- 
creased, as it were, beyond 180°, as the lap 
circle must assume the position 2, and the 
admission by the cut-off valve will take place 
from Ox to O~g. AtOx there may be danger 
of the admission of steam by the cut-off 
valve, before the main valve has closed the 
steam port. 

The combined effect of the main and the 
cut-off valve, can be represented by a com- 
bination of both diagrams, as shown in Fig. 
, where the time for admission of steam is 
indicated for a number of positions of the 
cut-off eccentric. Though the steam is ad- 
mitted by the cut-off valve to the passage of 
the main valve atOx, Oa, or O A (Fig. 
respectively, it is admitted to the cylinder 
only after the main valve begins to admit 
steam at OA, The exhaust, from FP to C, is, 
of course, not affected by the cut-off valve. 

By the use of this diagram quite a number 
of questions relating to the construction of 
For 


5) 


the valve gear can be answered. in- 
stance : 

What must be the angle of advance of the 
cut-off eccentric if it is desired to get all the 
steam that the main valve alone will admit ? 
To answer this question it is only necessary 
to find the location of the cut-off lap circle 
indicating a cutting off at the same moment 
at which the main valve effects a closure, 


vance is g’ OX (Fig. 6). 

How much must the cut-off eccentric be 
advanced so as to effect a cutting off ata 
given angle of the crank, say at OK? Draw 
the cut off lap circle, touching the line 0 KA, 
and its center g’’, will represent that advance 
by the angle qg’”’ O q’. 

What must be the additional advance in 
order to cut off at the very beginning of. the 
stroke ? The solution is accomplished in a 
like manner as that immediately preceding, 
and the resulting angle is g Oq’’. 
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The before-mentioned danger of a prema- 
ture opening by the cut-off valve can readily 
The line Ox (copied from 
Fig. 5) showing the earliest opening by the 


be investigated. 


cut-off valve, must never reach the line 0 £ ; 
it should not even approach within less than 
ten or fifteen degrees in order to insure a 
lapped closure by the main valve before the 
cut-off valve admits steam to the passage of 
the main valve. If those two lines do ap 
proach too closely, the remedy will consist in 
a reduction of the negative lap of the cut-off 
valve. 

The diagram shows that any desirable de 
gree of expansion can be obtained by the 
considered valve gear, as the cutting off may 


be shifted to any point between the crank- 
angles 0 A and O #, provided the governor, 
by which the cut-off eccentric is adjusted, is 
capable of moving the same through an angle 
to g 


0 9” 
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Mechanical Drawing. 
By Prof. Joun E. Sweet 
DRAWING FROM SKETCHES, 
In the manner of teaching as in the man- 
ner of iearning drawing, like teaching and 
learning everything else, there are many 


ways ; good ways and poor, and the best 
way never the best way in all cases. There 
may be one way to teach better than all 
others, nine times in ten (although no one 
seems to have found out that way alto 
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gether); still some awkward individual needs 
to devise an awkward way to teach the awk- 
ward tenth man successfully. 

There may be a general principle that will 
hold good in all cases ; that is, to begin with 
the simple and approach the difficult by de 
grees, rather than to try and master the diffi 
cult at a bound, 

This is a principle I have not followed 
very closely —in fact have not cared to follow 
at all; partly because I do not know my 
class, if I have any ; and mainly, because it 
is of far more interest to me and the young 
men themselves to get at making the marks 
and to 
get them to thinking more of the Way than 
of the How. 

If I succeed in telling things to the appren- 
tice that it is useful for him to know, it mat 
ters little to me whether it aids him in learn- 
ing to draw a pencil or shove a jack plane 


than just what routine they pursue ; 


8 


So prominent have I endeavored to make 
this, that an explanation or confession may 
be admissible. A good instructor in draw- 
ing (and there are many of them) will take a 


_ class, and a large class too, some with abil- 


and with 
incredibly short time 
train them to make good, and many of them 
splendid drawings ; those 
To 


all and each of these students, the drawing, 


itv, some with aptitude, 


an 


more 


neither, and in 


sometimes, too, 
with the least sense make the best copy. 


the knowledge, and the training are of value, 
and such a student may all the sooner make 
a draftsman ; but so far as what they can do 
in real work, they might well be rated like 
asparagus, at so much a bunch. 

In this forced training in drawing, as in 
some other forced training that 1 have heard 
of, the final result falls far short of the first , 
Especially and lamentably true is 
this in freehand work, when the forcing and 


promise. 


the drill become so obnoxious that a large 
proportion of the pupils as they lay aside 
their lessons, lay aside their pencils for ever 
after. So rare and so choice is the gift of 
sketching, that to have one disheartened by 
overtraining is a greater loss than can be ever 
made up by a school of manufactured autom- 
atons working up their show cards for class 
day displays. 

A very common, and in the mind of in- 
structors a very successful, method of teach 
ing mechanical drawing, is to give the stu- 
In 
the 
recommendation than 


dent well-executed drawings to copy. 
of 
drawing is more of 


many these cases the excellence of 
a 
the excellence of the subject it represents. 

In my opinion a much better plan would 
be to give the student rough sketches of a 
meritorious thing, figured more or less as the 
case required, with dimensions, and require 
of him complete drawings ; also to require of 
him a written description of the thing he has 
drain, its nature, purpose, mode of action, 
material, construction, &e. What field 
this for the training of thought ? 
What a lesson it gives in the learning of that 
language the mechanic needs. to know, and 
in the handling of that language he will often 


a 


opens 


want to use. 

A compliance with these requirements the 
I can 
only recommend, and most carnestly do rec- 


instructor in drawing can enforce. 


ommend them to every young man endeay 
oring to follow these lessons. 

As an illustration of the sketch notion, [ 
will say to you, my students, there is given 
in Fig. 89 a sketch of a moderately simple 
piece of apparatus, which I think you can 
venture to make a drawing from according to 


or” 
oF 


the dimensions given and of full size. 


The dimensions not given on the main 
drawing, may be found on the separate 
or detail parts, shown in the succeeding 


figures. 

I will not say what is its use, for that you 
will be likely to find out long before your 
drawing is done. Having found that out, 
you can easily find out how it works, where 
the different After having 
completed your drawing write out a descrip 
tion of all you have found out about it. 

You need have no fears of there not being 
enough to say, for this page would not con- 


parts go, ete. 


tain a condensed description of the thought 
and work expended on the subject. There 
were a number of fine mechanical problems 
to solve in its construction. 

If you are very proud of your work, as I 
hope you will be (for a fellow who does not 
take pride in what he does, does but little to 
be proud of ), send the result to Te AMERI- 
cAN Macuintst, and Friend Bailey may find 
use for the best one he receives. If I were to 
be the judge of which was the best, the 
drawing itself would have but little weight 
compared with the one who had best thought 
out the subject. 

I should greatly like to have something 
more tangible to write for than the imagin- 
ary single apprentice, located in some un- 
known corner of the country ; and so, if such 
apprentices or students as are endeavoring 
to profit by these lessons, will have the kind- 
ness to write me a letter or postal card di- 
rected to Syracuse, N. Y., setting forth 
their difficulties, I may be better able to help 


them along 
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Hoe’s New Double Web Newspaper Press. 

The newspaper printing machine shown 
in the engraving upon this page was the 
first one built of its kind, and is at present 
the only type-revolving, endless-sheet print- 
ing press in the world that prints from two 
rolls or webs at the same time. The press 


was built for our neighbor the Commercial , 


Advertiser, 126 Fulton street, and was 
erected and put to work in April, 1881. The 
sssential principles of this press are the 
same as those of the press illustrated last 
week, except that the latter prints from 
a single roll and the former from two rolls 
at the same time. The machine shown 
on this page prints from type on both sides 
of the continuous sheet precisely the same as 
. the first press described, cuts it into sheets 
and delivers them open or folded, as may be 
desired, at one operation. 
In printing an eight page paper, the four 
outside forms are placed on the large central 


type cylinder, ina group with their heads | 


towards each other, and the four inside forms 
are similarly placed on the type cylinder di- 
ametrically opposite to them. The two sets 








ll | 
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of inking rolls 
large cylinder, and supply ink for the forms 
as on the other press described. 

In printing from two rolls, eight impres- 
sion cylinders are used, while in printing 
from a single roll only four are necessary, and 
only half the quantity of work is accom- 
plished. 

The rolls of paper for this press are each 
supported upon a small four-wheeled car, 
one of which is shown near the left of the 
engraving, while the other is just out of 
sight at the extreme right. The rolls of pa- 
per are three feet in diameter and 
contain about four and one-half miles of 
paper or 6,000 to 7,000 sheets each. The 
printing and turning are accomplished upon 
this press as upon the former ore. This 
press will turn out from 20,000 to 25,000 
papers an hour. 

There are over 500 oil holes about the ma- 
chine, and it takes the pressman one hour 
and ten minutes to oil up, as he will trust no 
one else to perform that duty. The type is 
set up in the composing room at the top of 
the building, and from the time the turtle 
strikes the floor at the bottom of the chute 
until the press begins running is just one and 
a half minutes, This press will print a two- 
page supplement directly from the type upon 


about 
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a single roll of paper, and is the only one in 

existence that will do this. Its special ad- 

vantages were shown during the excitement 

which followed the assassination of presi- 

dent Garfield, when everybody was anxiously 

awaiting the latest dispatches about his con- 

dition. The news was received, the type set 

up and 8,000 to 9,000 papers were upon the 

street in the hands of the newsboys by the 

time the other daily papers began printing. 

The other newspapers were delayed about 

twenty minutes in stereotyping their forms, | 
and some of them actually stopped issuing 

extras because the boys rushed for the Com- | 
mercial, which issued first and left none to 

take away the other extras when printed. 


I 


Manufacturers of machinery and tools will 
do us a favor, by mailing us (as soon as pub- | 
lished) their new catalogues and circulars. | 
Their favors in this direction will be recipro- | 
cated. 


The Adirondack railroad has ordered fire 
axes, crowbars and saws, for use on the 


’ . e | 
company’s cars in case of accident. 
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up a cope that had fallen out with him, and 
going to see what was the matter, I asked 
him what made it drop. His only answer 
was, ‘it fell out.” I told him by the looks 
of things, there was no question about that 
part of it, and seeing by the manner in which 
he was gaggering up his cope, he did not 
know what the trouble IT asked him if 
he knew what he set gaggers in a cope for ? 
He answered, ‘‘to hold the sand up.” Tak- 
ing a gagger and setting it in, I asked him 
which he thought was the heaviest, the iron 
gagger or a piece of sand of the same di- 
mensions? Well, he thought the gagger 

yas. 

I then asked him what cross bars were put 


laughing at him. Before I could get the 
soldiers I had to go for them myself. 

In using soldiers, they should not have too 
large a surface on the end that comes next to 
the pattern, for when this is the case, the 
sand is liable to drop, or be drawn down 
from them and cause the casting to blow. 

When using soldiers for making heavy 
castings, the gaggers should be set first, and 
then a good inch of sand put over them be- 
fore setting the soldiers. When set in this 
way they can be used larger, which “will 
make them of more service. If thef is a 
heavy body of sand to be lifted, the soldiers 
can be nailed to the cross bars. Wooden 
soldiers will lift a heavy body of sand better 
in a cope for, at which point I saw he was | than iron gaggers, which can be proved by 
getting indifferent, and told him I was speak- | trying to pull one of each out. 
ing for his benefit, and still insisted on the | When soldiers are used over the surface of 
question. He answered, ‘‘to hold in the! light castings, their end surface should not 
sand.” Having still hold of the gagger with | be over 3” square, and they should have a 
my hand (for if I let go it would fall down), | good 4” of sand under them. The space be- 
I asked him to give me the longest gagger | tween wooden or iron bars has a great deal 
he had in his pile, which, when set in did not | to do with the amount of hanging sand a 
come up 2” between the bars that were cut | cope will lift. 
out, and seeing the questions had answered| Copes that are made for jobbing castings, 
my purpose, I walked away from a man who! should not have the bars over six inches 


was 
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Dropping of Green Sand Copes. 
By Tuomas D. West. 


The expression ‘‘ dropped” or “ fell,”” made 
use of in a foundry, will turn every moulder’s 
eyes in the direction indicated. Even if he 
is drawing a fine tooth gear wheel, ten 
chances to one he will give a squint to see 
who is the victim, if it knocks down every 
tooth to do it. Why it is that this is the 
vase, isonly known to moulders. There is 
nothing that will cause the countenance of 
amoulder to change, and that will make him 
look as if he had lost his last friend, so 
quickly, as to have all, ora portion of the cope 
of a mould which he has been working on 
for a day, or perhaps two or three days, drop 
out when he is closing his mould. 

If the cope is closed by hand, this may be 
caused by not lifting it level and steadily; or 
if hoisted with a crane, the chain may jump. 
One or the other of these is about the only 
excuse a moulder can make for such an acci- 
dent. 

The foolish manner in which some mould- 
ers will gagger copes will cause them to drop 
quicker than if they had never put a gagger 
in them. 

Not long ago, an old moulder was ramming 


/sand to be lifted, there should be, to assist | of gaggers. 


was evidently wondering why he did not | apart, and the bars should be at least 7’ 
think of these simple questions before. | so that they will stand to be cut out 
Copes dropping from just such causes are | leave width enough to be gaggered. 


deep, 
and still 


every-day occurences with moulders who| Copes that are made for special patterns, 
have worked a life-time at the trade. if the castings are light, can have nails driv- 
In ramming up copes that have the/en into the chamfered edge of the bars if 


bars cut out so as to require gaggers; or 
should there be a body of sand: to be lifted 
with gaggers, the moulder should remember 
that iron gaggers are heavier than sand, and 
if he wants to lift a body of sand with them, 
the gaggers should be long enough to have 
two-thirds of their length up between bars, 
as it is the sand rammed between the bars | If the sand is burned much, and the mould- 
that holds the gaggers, and it is the gaggers | er is not allowed to put in new sand enough 
that lift the hanging sand below the face of | to renew it, he will have to gagger it more, 
the bars, When there is over two inches of | and should select the thinnest and lightest 
He will also have to ram his 
mould harder to keep the sand from dropping 
out of the cope. 

There are moulders working on good work 
who will make casting after casting without 
a hole, caused by the cope dropping after it 
is closed, while others cannot make over two 
| or three castings without trouble of this sort. 
| for which they always have an excuse. 

The way some moulders ram up a flask 


necessary, doing away with the use of gag- 
gers or soldiers for lifting or carrying the 
sand. For plain, ordinary light castings, if 
the bars are clay-washed and not over 3” 
from the face of the pattern, there is little 
danger, if the sand is in good condition and 
rammed as it should be. 





the gaggers, some wooden sticks or ‘‘ sol- 
diers,” as they are usually called—a name that 
must have been derived from the resemblance 
of the sticks, when in position against the | 
bars, to a company or regiment of men in 
line. 

I once came near getting struck by a green 
German helper because I told him to go to 
the pattern shop and get some wooden sol- 
diers. He looked at me, and wanted to know | will be cause enough for all their trouble. They 
if I thought he was a fool, and to make mat- | will have some 8” of sand in the cope for 
ters worse, several men working near were'the first ramming, making no difference 
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when there are flanges, pockets, or anything 
else to ram over or around, giving every 
piece the same treatment with a heavy ram- 
mer. 
have only 3” or 4” of sand to ram through, 
over which they will spend as much time as 
they did ramming the first course of 7” or 8.” 
For a finish, they will go over the topina 
loose, careless manner, and then vent it. This 
may be a quick way of ramming up a cope, 
but it is far from being a reliable way. 

In ramming plain copes, from 4” to 5” of | 
sand is plenty for the first ramming, and 
which should be even and solid. For the 
second ramming you can put in 7” or 8” and 
go over it in half the time. Then, with a} 
butt rammer, make the top solid, for it is the 
butting that will make the sand compact be- 
tween the bars, so as to hold gaggers or sol- 
diers ina firm manner. In this way you can 
depend on having a good lift, and the sand 
will stay where it belongs. 

When ‘there are pockets, flanges, or pro- | 
jections to be rammed over, a light hand 
rammer should be used so as to ram in and 
around them evenly, and not get the sand 
so hard as to cause blowing, but still solid 
enough to hold the sand from dropping. 
Should the pattern be so constructed as to 
require a deep cope, the same treatment and | 
precaution should be used so far as dropping | 
is concerned. 

——-_— ge 
New Cold Blast Forge. 





The increasing demand from those using | 
drop presses and hammers fora conveniently | 
arranged forge for heating their irons rapidly, | 
has induced Beecher & Peck, of New Haven, 
Conn., manufacturers of the Peck Drop 
Press, to design and place in the market, the 
forge illustrated herewith. Instead of using 
a latch to hold up the grate, and which neces- 
sitates using both hands, involving consid- 
erable trouble to mani- 
pulate, they use an ar- 
rangement by which the 
grate can be dumped and 
replaced, by merely 
pushing on the rod under- 
neath the forge with the 
foot. These furnaces are 
designed to burn hard 
coal only. Their manner 
of construction is appar- 
ent without further ex- 
planation. 
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Improved Traction = 
Engine.3 


Within the past few 
years the use of traction 
engines for farm pur- 
poses, particularly in the 
Western States, has be- 
come comparatively com- 
mon, and to meet the in- 
creasing demand their 
manufacture has devel- 
oped an industry of con- 
siderable importance. 

In the construction of 
these engines many diffi- 
culties have to be met, 
and the meeting and sur- 
mounting these  diffi- 
culties, to the extent that 
has been done, has un- 
questionably required the 
exercise of no small de- 
gree of engineering skill 
and ability. It is evident 
that such machines, as a 
considerable strength, and used as they are 
largely in connection with a threshing ma- 
chine, it is obvious that they must not only 
be able to draw heavy loads—such as the 
separator and water tank—up hills and over 
rough, uneven ground, but that they must 
possess the quality of elasticity in a remark- 
able degree. It must also, under all circum- 
stances, be within complete control of the 
engineer, and to be successful should be con- 
structed so as to be controlled in its motions 
—such as moving in either direction, turn- 
ing, &c.—without unnecessary loss of time. 


whole, must be of 





For the second ramming they will | 


|= The accompanying engraving represents an 
engine of this class as built by Gaar, Scott 
& Co., of Richmond, Ohio, which possesses 
many valuable features that have brought it 
| to the favorable notice of the users of such 
machines. 

The boiler is of best charcoal-hammered. 
flange and fire box iron, carefully and sub- 
stantially made, with circular fire box and, 
| for obvious reasons a capacious steam dome. 
|'To the boiler is fastened a bed plate, adapted 





HARD 


for the machinery of the engine which is 
connected with the counter shaft that gears 
with the driving wheels by a straight train of 
plain spur gearing. 

The engine is fitted with a link motion 


of the locomotive type, so that by the opera- | 


tion of a single lever, the engineer is at will 
enabled instantly to stop, start, or reverse the 
direction of motion. 

The steering device consists of a spirally- 


IMPROVED 


|corrugated drum, from which two chains 
|lead to opposite ends of the forward axle. 
| Upon the drum shaft is fixed a worm wheel 
which engages with a worm upon one end of 
a shaft, the other end of which is fitted with 
a hand wheel. The chains remain at all 
times taut, and the connection through the 
worm and wheel being rigid so far as any ef- 
fort toward motion induced by the axle is 
concerned, it follows that the line of the for- 
ward axle by which the direction is con- 
trolled, is at all times entirely under the con- 
trol of the engineer, being always locked ex- 


cept when the motion of the hand wheel in- 


duces a change of alignment. By means of | 
the arrangement of spur gearing, ample 
power is provided for climbing hills and 
going over difficult ground, while the perfect 
control which the engineer has at all times 
over the engine, makes the descent of in- 
clines perfectly safe. A peculiar arrange- 
ment of the gearing provides for the turning 
of curves of short radius without difficulty, 

A heater for heating the feed water is pro- 
vided, and the steam is taken from the drum 


CoaL ForGE. 


through a dry pipe to the cylinder. The 
general construction of the engine proper is 
simple, and fitted with a view to the not over 
particular care which machinery of this 
class is likely to receive. 

The running gear is arranged so that the 
wheels will track with an ordinary road 
wagon, and the disconnection of the propel- 
ling apparatus is quickly made when the en- 
gine is in all respects a simple farm engine. 
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LRACTION ENGINE, 


The Forging of Steel. 
By T. J. Bowpitrcu. 


Steel is one of the most valuable metals 
used in the mechanic arts, and requires 
great care in forging, hardening, tempering, 
annealing, and general management. Tons 
of the very best steel are condemned as bad, 
when nothing but the forging has reduced it 
to that condition, and all from a lack of 
knowledge in the management. 

In forging cast steel, the fire should be 
regulated by the size of the work, (I prefer 


| a slow fire for an hour. 
| into a powder. 


~eaAT._ 50. A 


a hollow fire to be fed with coke.) To ascer- 
tain the heat of the steel, draw it out of the 
fire often, for it requires to be carefully 
watched to get the proper heat. If not hot 
enough, thrust it quickly in again. The 
proper degree of heat is to be judged of by 
the eye, and care should be taken not to heat 
higher than is absolutely necessary to effect 
the desired purpose, and to use as few heats 
as possible. Too frequent heating and over- 
heating steel abstracts the carbon, gradually 
reducing it to the state of forged iron. It is 
the opinion of a great many that, so long as 
the steel does not fly to pieces when struck 


with the hammer, it is not too hot; but 


| it is an erroneous idea, as is easily proved 


when it comes to be hardened, and particu- 


| larly when it comes to be used. 


An excellent composition for welding cast 


| steel is prepared by boiling together sixteen 


parts of borax and one of sal-ammoniac over 
When cold grind it 
The steel must then be made 
as hot as it will conveniently bear, and the 
composition used the same as sand. 

Steel punches, or other small implements, 
particularly engraved dies, when, by acci- 


| dental exposure to too great heat they have 
| become spoiled, or, as the blacksmith says, 


burned, may be restored by the following 
mixture: Two ounces of bichromate of pot- 
assa, One ounce pure niter, one ounce gum 
aloes, one ounce gum arabic, and two ounces 
of resin. The whole having been well 
powdered and mixed, the piece of steel is 
heated to a low, red heat, and the powder 
sprinkled over it. It is then heated again to 
a low, red heat, and cooled. This makes the 
The amount of niter 
may be doubled and that of the resin taken 
ten times greater to produce a higher temper. 

in tempering a tool for boring cylinders, 
turning rolls, or any large pieces of cast iron, 
‘let it be as hard as water will make it, tak- 
ing care not to heat it 
more than to a cherry 


piece very hard again. 


red. In the second heat- 
ing, after the tool is 
mm) hardened, the first per- 


ceptible tint is a light 
straw color, which 
makes its appearance 
when the heat reaches 
430° Fahr. This gives 
the metal 2 maximum of 
hardness, with a certain 
amount of elasticity, fit- 
ting it for lancets, razors, 
and surgical instruments. 
At 470° a full yellow is 
produced, which is the 
temper employed for pen- 
knives, scalpels, and fine 
cutlery. The tempera- 
ture of 490° gives a 
brownish-orange, suit- 
able for shears and chisels 
used for cutting iron. At 
510° the brownish-yellow 


becomes flecked with 
purple, the tint for 
pocket - knives, 520° 


gives a bluish purple, fit 
for table cutlery; while 
the different shades of 
from 530° to 570° 
indicate a temper proper 
for watch springs, sword 


blue 


and = in- 
struments requiring great 
elasticity. Beyond this 
temperature the metal be- 
comes too soft to be used 


blades, saws, 


for cutting instruments. 

The temper greatly depends on the quan- 
tity of carbon that is inthe steel. This the 
practical man soon finds out, and he tempers 
or draws down the tool accordingly. 

In Switzerland, razors, pocket-knives, ete., 
made from English cast steel are tempered 
by immersing the blades at a dark cherry- 
red into a bath composed of 4 parts of a 
powdered yellow resin, 2 parts of fish oil, to 
which is added, in a very hot state, 1 part of 
melted tallow, and allowing them to cool per- 
fectly; after which they are heated without 
wiping them, and hardened in water in the 
ordinary way. The blades hardened by this 
process, are found to be more uniformly tem- 
pered than by any other; making it possible 
to produce an exceedingly fine cutting cdge. 
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LETTERS FROM PRACTICAL MEN. 


Economy of Heaters with Condensing 
and Non-Condensing Engines, 
Editor American Machinist : 

I notice there are parties who claim that a 
condensing engine without a heater is but lit- 
tle more economical than a non-condensing 
engine with one. 

From experience | found that an engine 
28” x 60” run non-condensing with a heater 
that heated the water 200°, used 24 of a ton 
of in ten hours, than when 
the same engine with 
siphon condenser with the same heater, the 


coal more 


was operated a 
water entering the boilersat 135°, the con- 
denser maintaining a vacuum of nearly 24 
inches. In of boilers we have a 
heater in the flue through which the water 


one our 


passes, after being heated in the heater in the | 


exhaust pipe, which delivers the water into 
the boilers at about 200°. 
W. E. CRANE, 
Waterbury, Conn, 


Finding the Volume of Irregular 


Patterns, 
Kditor American Machinist - 
A very neat way to measure the volume of 


irregular patterns, and thus to estimate the | 


weight of pieces cast from them, is to put 
them into a box of regular outline, and then 


fill the box around them with fine dry sand. | 


By shaking the box the sand will readily fill | 


in quite perfectly all around the inequalities 
of surface, so that by the withdrawing of 
the pattern the exact volume of it may be 


noted from the sinking of the upper surface | 


of the mass of sand. 
with a simple graduation on the inside, this 
volume can be readily observed after the sand 
‘surface is swept level, both before and after 
the pattern is withdrawn. 


If a box is provided 


This method is quite similar to that em 
ployed in determining the specific gravity of 


long as it don’t catch fire. It can be made 
limpid again by stirrmg and adding more 
lumps. The right temperature for pouring 
is when it is as hot as possible without be- 
ginning to thicken. If it should happen to 
get so hot as to catch fire, it may be put out 
by smothering, or quicker by putting in some 
After it has caught fire once it is not 
so good, but is apt to run porous, Always 
bear in mind one point while melting; that 


water, 


is, don’t try to rush tt. 

A very convenient thing to use for pouring 
is a common coal bucket, with a wide spout, 
for it is generally the case, that there is only 
room to pour a thin sheet, and so it is well 
to have a wide spout to your pouring vessel. 
When poured at the proper temperature it 
will readily run into a space 7,” thick and 
over a surface of two square feet. It is not 
best to put it in more than 14" thick, for it is 
apt if thicker, and 
where the space to be filled is more than that 


not to run very solid 


it is better to put in several pieces of iron, or 


}other solid material, and then run the brim- 


stone in among them. 

The advantage of brimstone for such work 
is that it will run in small spaces, will fill up 
solid and not shrink, and where the area of 
surface is large enough it is very durable. 
The action lubricating oils, 
such as are used on engines, will finally cause 


continuous of 
it to crumble out, and some care should be 
taken to prevent it from getting soaked with 
oil where there is any jarring weight on it. 
Lhope the foregoing may be of some value 
to amateurs in the art. 


Hartford, Conn. W HYso. 


Shop Book-kKeeping. 
Editor American Machinist : 
One of my friends has an eighteen year 
old boy who wants to learn the machinist 


trade, and ever since the writer fell a victim 


|to the tempting press opinions of ‘‘ extracts 


a body by weighing it in and out of water, | 


so that the weight of its own volume of 
water may be known. 
P 


making a note of. BARNES, 


Springfield, fl. 


Check Valves Between Bollers. 
Editor American Machinist : 

I would like to help ‘“‘G. V. N.” of Men 
dota, Ill., out of his trouble with the water 
level in his boilers. 
pipe just as it is, and connects his three boil- 


If he leaves his 


It is by no means a | 


. | it is intende t » boy shall start there. 
new thing but may, nevertheless, be worth | it is intended that the boy sha 


feed | 


ers with an independent steam pipe suftici- | 


ently large to maintain perfect equilibrium 
of pressure, he will have no trouble. 


He | 


may open his globe valves wide, and leave | 


them so, if his feed pipes are large enough 
and free from scale or other obstructions. | 
have run boilers for years in this way, with- 
out either checks or valves between them, 
and never had any trouble when the pipes 
were clean. 

Troy, N.Y. Wm. GARDENER. 

Melting and Pouring Brimstone, 
Editor American Machinist : 

As brimstone is coming into general use 
quite largely for bedding down engines and 
other heavy machinery, I feel justified in 
giving a few hints about its management, 
based on experience. 

Take brimstone that is moulded in the form 
of sticks and break it up into pieces not 
larger than chestnuts, being careful not to 
pound it into powder, for when powdered, it 
forms into porous masses which float around 
and do not melt as quickly as the small 
lumps. Ifa large quantity is needed for 
melting at one time, it is best to get a large 
iron kettle and place it where a slow, steady 
fire can be kept under it. Put a small quan- 
tity of it in the kettle and melt to lhquid, 
then keep adding more, but never so much 
at a time, but the quantity already melted 
will keep it covered; in the meantime, keep 
stirring until you are ready to use it. It takes 
about 226° to melt brimstone. Often while 
stirring, lift up the paddle, and if it drops 
off almost as limpid as water, it is not too 
hot, but if it 1s thick and stringy, then it is 
getting too hot, and should be taken off the 
fire and stirred until it is again thin. No 


matter how thick it may happen to get, so 


ot Chordal’s letters,” he has sought for the 
He 


has, however, found a shop that is good and 


address of Sackett, but has not found it. 


I want to tell you about their system of 
keeping the costs of the goods they manu- 
facture and they build. They 
have a small ledger and cach quantity of 


machines 


articles or machines made, has a separate ac- 
count, as would an individual or firm, all 
the stock and labor is posted to the article 
for which it is used. All labor or supplies 
that cannot be properly charged to any par- 
ticular article, are,every month, or quarterly, 
proportioned relatively in dollars and cents, 
not to the entire cost of the article produced, 
but to the amount of labor expended on 
them. 

The time is taken each night ina book, 


‘the leaves of which are 8x10”, thusallowing 





eight names on a page. I annex a half sheet 


WEEK ENDING Jan. 7, 1882. JAS. 
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» 
16” Engine Lathes, ‘*A”’ 8 5 
Pomme Teas. ES 6k a es we esac 
SAeB Pinners. 67" . oo ccccecccee 5 
Patent Barn Door Hangers, ‘‘B” 
dab Tor G. 6. 7. O08... .. 65% 
Patent Hub Borer, ‘‘B”......... 
7° worm Cum OE ois caa’s 

wis" Eo Gi i a ee 10 10 


showing the way they are ruled, of course 
the Superintendent, Foreman and Engineer's 
time, and such like, is charged to manufac 
turing expense, and together with the cost of 
the supplies, depreciation on machinery, in- 
terest on capital, insurance, ete., is wiped 
The 
proprietor said that they had been trying to 


out by dividing it among the articles. 


reduce the manufacturing expense sfor years, 
but it still costs them half of a man’s wages 
to keep him at work, or in other words, that 
all the business expenses, aside from those of 
selling and office, not placed directly to some 
article or machine, amount to one-half the 
cost of labor. I wonder what proportion all 


these manufacturing expenses bear to the 


man’s time, or to the value of the work he | 


produces in Sackett’s shop. 


Erie, Pa. E. C. STEARNS. 


Starting a Marine Engine. 
Editor American Machinist : 

My plan, and I think the one used by 
most Marine Engineers (Mr. Edwards, and 
his catechism, to the contrary, notwith- 
standing), is to keep the throttle and all 
waste pipes open until there is steam on the 
boiler, then open the blow-through valve 
(there is generally one fitted to marine en- 
gines of modern type), to expel the air from 
the cylinder, condenser and air-pump, so 
that its place may be filled with steam in 
order to get a vacuum by its condensation. 
Keep blow-through valve open until steam 
issues from snifting valve. As soon as en- 
gines are started close, of course, both of 
valves. 


these Compound engines are gen- 


erally fitted with a supplementary valve, so | 


that live steam can be used in high and low | pay. american Machinist : 


pressure cylinders alike until engines are 
started. 
ALEX WELLS. 
Sanborn, Lowa. 


Collapsing Pressure of Steam Boiler | 
Flues, 
Editor American Machinist : ¢ 


I have been for some time an interested 
reader of the AMERICAN MACHINIST, and de- 
sire to bring « certain matter before the at- 
tention of practical men, viz., the collapsing 
pressure of steam boiler flues. 

[ am manufacturer of iron and 
boiler plates, and more than usually inter- 
ested at this time in the above subject, from 


a 


the fact that we are now getting a_ boiler 
built to go over a new furnace in course of 
construction ; it being the general practice in 
rolling mills in Eastern Pennsylvania to use 
the waste heat from furnaces to make steam, 

Now, Fairbairn, who is considered perhaps 
the highest authority on the subject, makes 
the collapsing pressure of a flue 18” diameter 
by 5-16’ thick, and 28 feet long, 156 
Ilis rule is : Multiply 806,300 (this 
to be used as a constant) by square of thick- 
ness of iron in decimal of an inch, and di- 
vide by diameter of flue in inches multiplied 
806,300 x 2 

Dx L 
He claims that the strength 
of a flue to resist collapse will vary inversely 
as the length, so that a flue 20 feet long will 
stand only half what one 10 feet long will, 
the diameter and thickness being the same. 
Now, | can see that 


pounds. 


by length in feet, thus : col- 


lapsing pressure. 


a short flue would be 
stronger, because the distance from one head 
of bower to the other is short, and the flue, 
of course, cannot collapse at the ends ; also, 
the sag is less in a short flue, but this I would 
be inclined to throw out of account because 
it could not amount to anything appreciable 


steel | 


lapse our flues? I do not believe it, but 
want the advice of practical men on the sub- 
ject. I never referred to Fairbairn on this 
subject until two days ago, when it was agi- 
tated. Our boilers were built by boiler- 
makers of high reputation, and they made 
out the specifications for us. I would state 


‘here that there is conflicting authority on 


this point; one authority, at least, places the 
resisting strength of flues just double what 
Fairbairn does. 

I was interested in an article in the AMERI- 
CAN Macurnist a few weeks ago in regard to 
fastening a fly-wheel that had become loose 
on its shaft, and as we have had considerable 
experience of this kind, I think I can give 
some valuable suggestions on that point. I 
intend, therefore, to write something on that 
subject soon. A. F. Huston. 

Lukins Rolling Mills, Coatesville, Pa. 


Convention of Marine Engineers, 


THe AMERICAN MACHINIST having a wide 
circulation, including among its readers 


,many Marine Engineers, I take this way to 


tell them something of a Convention of the 
Marine Engineers’ Association which con- 
vened in this city on the 10th of January. 
Delegates were here from different sections 
of the country, not only to represent their 
association, but to elevate the standing of all 
engineers who are worthy of the title, and to 
impress upon them the importance of ability 
and faithfulness in the performance of their 
duty. Through the politeness of a member 
of the Marine Engineers’ Association No. 18, 
of this city, I was invited to visit their hall, 
and found it neatly furnished. They have : 
library well filled with volumes for the use of 
the members, a blackboard of no small di- 
mensions (which they informed me was one 
of the working tools of the craft), and more 
useful than ornamental, and numerous other 
which indicated desire to store 
their minds with a knowledge of their pro- 
fession. On Thursday evening, January 
12th, a banquet was tendered to the dele- 
gates of the Convention at the American 
Hotel by the Marine Engineers’ Association 
No. 13, of this city. Among the delegates 
were manufacturers of iron and machinery, 
and several veteran engineers who had re- 
signed their positions, but still held a lively 
interest in engineers now performing duty. 
Their remarks were full of advice and en- 
couragement to the younger members, set- 
ting forth as they did the fact that their fu- 
ture prosperity depended greatly upon the 
manner in which they performed their work; 
while a lack of ability, integrity, and moral- 
ity would be a hindrance to their advance- 
ment. The banquet was all that could be de- 
sired, and a gratifying feature was the ab- 
sence of wines, the Association practicing 


things, a 


' 
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even in a very long boiler, I think. The 
tendency of the sag, of course, would be to 
throw the flue out of round. Is not Fair- 


bairn, high authority though he be, mis- 
tuken, when he says that the strength will 
vary inversely as the length of the flue ” 
Have any experiments been made in this 
country to determine this ? 
thing worth looking into. 


It certainly is a 
We have in use 
three boilers about 28 feet long, with flues of 
5-16” iron and 18” diameter that have been in 
use, two of them about twelve years and one 
nine and a half, carrying 80 pounds of steam. 
They have given us no trouble, and never re 
quired any repairs. Now, are we working at 
a pressure of one-half that which would col 


that which they advocate. There was no 
necessity of wine to stimulate merriment, it 
being remarked that a more enjoyable time 
could not be had. 

An engineer myself, and having a high re- 
gard for the welfare and interests of those 
occupying the same position, I have been 
prompted to send you these few notes of the 
Convention. 

OFFICERS FOR 1882. 


M. W. President, E. D. Bateman, Cincin- 
nati, O. 

M. W. Vice-President, J. E. Dowling, Phila 
delphia, Penn. 

M. W. Secretary, James H. Harris, St. 
Louis, Mo. 

M. W. Treasurer, R. Doty, Cleveland, O. 


A. L. CHURCHILL, 
First Asst. Engineer, U. 8. R. M. 
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Poor Tools Making Poor Workmen. 
Editor American Machinist : 

Permit me in your columns to express 
the satisfaction with which I read in your 
issue of January 28, in page 8, ‘‘The ad- 


vancement of machine industries,” that 


sufficient ground exists in any quarter for | 


your assertion that, ‘‘The old-time theory, 
that a machine tool or anything in the ma- 
chinery line, is to be put in with a life lease 
of the room it occupies, is practically ex- 
ploded.” That there is a possibility of such 
appliances being ‘‘displaced next year by 
something that better serves the purpose,” or 
of finding their way ‘‘to the scrap heap” 
until literally worn out is, in my judgment, 
cause for rejoicing. 

Now, Mr. Editor, it true that 
many manufacturers are pursuing the course 
indicated by your editorial to whieh I refer, 
it is equally true that there are yet thou- 
sands of manufacturing establishments, even 
those in which the business is that of build- 
ing machinery, where machiaery and tools 
are still used, which were literally, judged 
from an intelligent mechanical standpoint, 
nothing but scrap iron and scrap steel years 
ago. Lathes are in use with the head spin- 
dle so far out of line with the shears, that no 
possible amount of skill or coaxing on the 
part of the operator, will produce from them 
either a straight turned hole, or anything 
faced up true, and with the tail spindle so far 
out of line that when the tail stock has been 
set for exact turning, either taper or straight, 
to run the spindle in or out in the slightest 
degree will entirely disarrange the adjust- 
Add to the above combination a lead 


, 


is 


while 


ment. 
screw which varies from standard from 4 
to 4” to the foot, remembering, that in some 
cases, the old style ‘‘ chain” or *‘ rack”’ and 
‘gear feed” are still used, while all the little 
conveniences which have grown upon the 
moderna lathe out of the combined inventive 
genius, practice and experience of the past 
twenty years are most painfully absent, and 
we have a picture of the tool still in use by 
the thousand. Said a builder of steam en- 
gines and machinery to the writer, pointing 
**{ bought that lathe at the 
price of scrap iron. It has been through two 
fires; it was considered by its former owner 
worn out long ago. I bought it, laid out only 
a few dollars on it, and have had it in con- 
stant use for several years and consider it just 


to a large lathe: 


as good as a new one.” 

To the inquiry whether he was a mechanic, 
this man answered that he knew nothing 
whatever of mechanical matters practically. 
He depended entirely upon his foreman to 
get out anything that was ordered, but he 
did not believe in putting so much into tools 
as some people. He had not a new tool in 
his shop. The large lathe of which he had 
spoken, and a large planer, cost him less than 
$500, and were ‘‘exactly as good as new,” 


while ‘‘to have bought them new would 
have cost from $5,000 to $6,000." Said this 
machine builder: ‘‘ We turn out as good 


work here as can be done by any other 
purty.””. While listening to the remarks of 
the proprietor, the writer had been watching 
the apprentice in his vain attempt to set his 
lathe to turn either straight or taper (?) by 
putting in the right amount of blocking, con 
sisting of scraps of sheet iron and pieces of 
cut nails, between the lower and upper sec- 
tion of the tail block to bring the tail spindle 
His 
efforts were brought to a stop by the fore- 


in the same plane with the live one. 


man’s ‘‘Come, that’s good enough; at the 
wo 


An examination of some work, done 


rate you on youll never get that job 
done.” 
for the writer in this model shop, by the light 
of three-inch grown «& 
Sharpe’s manufacture developed the fact that 
in something than twenty 
where to be out of square was to be worth- 


a try square of 


more places, 
less, not one was square, and some places 
were in the length of 
the three-inch square blade. On calling the 
attention of the foreman to the discrepancies, 
he tried the work with my square (a new 
one, by the way), and contemptuously said, 
as he returned it to me, ‘‘ That square is not 
right;” and, calling upon the man who had 
done the job, the fact was developed that he 
used a ‘‘home-made”’ square, bearing date 


oor 


‘*out” more than 1-82 


1847, which he considered perfect. I at 
once proceeded to test my square by it, and 
am ready to testify that if, as its owner be- 
lieves, it was square, then my new Brown & 
Sharpe square was ‘‘ out” fully 1-32” in three 
inches; and, as all the try squares in the shop 
were brought one after another for compari- 
son, it was not right by one of them. 
work from such shops! Apprentices learning 
trades under such management! Impossible 
that either the work or the workmen shall be 
of any benefit until the one is built over, and 
the others have unlearned and dropped the 
slatternly, stupid ways of doing things which 
they called ‘‘ learning a trade.” 
Ds Ws 


Good 


FOODYEAR. 
Waterbury, Conn. 
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A Chinese carpenter always bores a hole 
before driving a nail, and makes out to worry 
through the driving of 100 of them in a 
day. 

abe — 

The jury of inquest on the railroad colli- 
sion at Spuyten Duyvil, Jan. 13, concluded 
its labors on the 25th of the same month with 
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with the appliances in general use for the 
prevention of like disasters, there appears to 
be no palliation whatever for the criminal 
carelessness and disregard for human life ex 
hibited by the employes of the company.” 

Other practices were condemned by the 
jury, such as lighting the cars with oil, the 
use of a cord attached to the air brake valve 
running through the passenger cars, &c., &e. 
Altogether, the verdict, we believe, will 
take the public somewhat by surprise. 


0 i 


Shop Kinks. 
. 26. 


By L. F. Lyne. 


OIL CAN FOR PREVENTING WASTE. 

In a great many shops much oil is wasted 
in transferring it froma large can to the small 
oilers used by workmen. 

While in charge of a certain shop I was 
greatly annoyed by the careless manner in 
which the workmen filled their cans, and on 
more than one occasion the stop cock in the 
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A strainer was also placed in these pans, so 
that no dirt could get through into the oil at 
the bottom. 

This can was placed upon a wooden box 
for the drip pans, and the whole located 
upon a pedestal within easy reach of all the 
men in the shop, and it paid for itself inside 
of a week by the saving in oil effected by its 
adoption. 
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Where Will it Stop? 


machine tool has been 


brought out during the last ten years, that 


Scarcely a new 
one of the presumptive strong points urged 
in its favor has not been increased strength, 
as compared with previous productions 
Looking, for instance, at the engine lathe 
of twenty years ago, the essential parts of 
the corresponding tool of to-day are all there, 
and yet, as a matter of fact, for many pur 
poses, the efficiency has been doubled in that 
time. That is, for many purposes the engine 
lathe of to-day is 100 per cent. more efficient 
than it 
many little additions in the way of conven 
made that and 
improved workmanship has also had its effect, 


Was twenty years ago. Of course, 


iences have been in time, 
but the feature that has been chicfly instru- 
mental in bringing about this. efficiency, is 
increased strength in all the parts. 

Another the of 
which has been greatly changed to meet the 


machine, construction 
demand for increased strength, is the steam 
engine. Not, however, in exactly the same 
direction the 
lathe, or as to that 
generally; for while these have, perhaps, 
been quite doubled in weight for a given 


as in instance of the cngine 


miatter of machine tools 


capacity, the steam engine is for a given horse 
power, materially lighter now than then. On 
the other hand, for a given cylinder capacity 
and the 
has been and is being steadily increased. 


steam pressure, strength of parts 

In 
the case of the,steam engine, there are various 
circumstances that to a certain extent must 
continue to modify its construction; as for 
instance, the possibility of running at high 
rotative speed and under high steam press 
ure, calls not only for refined work, but for 
strength as well; and when the increase in 
strength and refinement will stop, is more 
particularly in the hands of the builders 
themselves than in the instance of machine 
tools. 

It would seem probable, that in machine 
tools there must be a limit beyond which, in 
the 
profitable to go, 


that this limit is not reached yet; in fact it is 


direction of strength, it would be un 


but it is quite evident 


us 


safe to say, that so long as some one 
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is desirous of removing more metal 
( Y \t _) from a piece of work at one cut, 
| than can be done with existing 
O tools, there will be a demand for 
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Prout View 


a sweeping verdict, censuring the Superin- 
tendent, engineers, conductor, and trainmen 
as well as the general management, for the 
accident. The character of the jury may be 
judged from the intelligent and fearless man 
ner in which they have handled the whole 
matter, as evinced in their verdict, and it is 
only to be regretted that such juries are not 
We have 
only room to refer briefly to some of the 
The 
rear trainman is declared guilty of ‘‘ willful, 


oftener selected for similar duty, 
points of their verdict, as for instance : 
deliberate, and culpable neglect ;’ the con 
to his 
duties, ‘‘is responsible for the loss of life 
that followed ;” both 
scoped train 


ductor, in not attending obvious 
engineers of the tele- 
are similarly censured, as well 
as the engineer of the train that ran into the 
wrecked train. The Superintendent of the 
New York Central and Hudson River Rail- 
road is similarly held responsible, as well as 
the entire management. Further the jury 
found ‘‘that cach and every one of the per- 
sons named is responsible in his own indivi- 
duality, no one sharing -the responsibility 
with another.” 

And as a further expression of their opin 
ion, the jury affirm that ‘‘ with the experience 
of fifty years of railroad management, and 





Side View 


large ean was left open, so that several gal 
lons of oil ran over the floor before it was 
can shown in the ac 
which effectually 
The can was made of heavy 


noticed. I devised a 


companying engraving 
cured the evil. 
tin to hold ten gallons. A partition was put 
inside which divided the can into two parts, 
the largest part 7 being for machine oil and 
the part J// Two 
special construction, J AL 
with each part of the can. These cocks were 


for kerosene, cocks of 


are connected 


made of two old gauge cocks, after the style | 


P. the stem 
B. UA 
made to fit against a shoulder and a leather 


shown at 


make the valve brass collar G was 


washer / held in place by the rivet 4 pre 
vented the escape of oil. 
A 


pulling out the stem the valve would be 


ball Y served as a handle, so that by 
opened and the oil flow through the outlet C; 
and, when the handle was released, a spiral 
wire spring upon the stem would close the 
The end 
cam. By this arrangement it was impossible 
to waste oil through neglect or carelessness 
in not shutting off the oil. 

Two drip pans MN, with the apron 0 be 
tween them, caught all the oil that might 
flow over the top of the oilers when filling. 


valve. A was soldered fast to the 


was turned down to | 


be altogether safe to predict, that 
the will 
show as great an increase in the strength of 


next twenty years not 


machine tools as the past twenty years have 

|shown. The query: Where will it stop” is, 

| however, pertinent. 
ae 


Wrought Iron Cars. 


oflicials 


of the principal Eastern railroads, convened 


A large delegation of prominent 


last week at Troy, N. Y., to inspect some 
The 


inspection was for the purpose of determin 


wrought iron cars recently built there. 


ing the merits of freight cars constructed of 
wrought iron tubes and channel iron sills and 
United States Tube 


One of these cars 


bolsters, made for the 
Rolling Stock Company. 
| weighing 10,450 pounds has a guaranteed 


it 
stated by experts that the general introduc 


| carrying capacity of 30,000 pounds. was 


| tion of these cars would materially cheapen 

transportation. The opinion was expressed 
by many of the gentlemen present that not 
only would freight cars be generally made 
of iron in the future, but 
coaches as well, 


near passenger 
oe 

It is estimated that there are not Jess than 

104,000 miles of submarine telegraph cable 


now in use 
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EDITORIAL ANNOUNCEMENTS. 


| skilled person, 





YF Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis- 
ing patronage. Those who wish to recommend thetr | 
wares toour readers can do so as fully as they choose in | 
our advertising columns, but our editorial opinions are | 
not for sale. We give no premiums to secure either sub- 
scribers or advertisers. | 

(eer Every correspondent, in order to insure attention | 
should give his full name and address, not for publica- | 
tion, but as a guarantee of good faith. 


ter” We are not engaged in procuring patent rights, or 
in selling machinery ; nor have we any pet scheme to 
advance, or hobby to ride. 

Go We invite correspondence from practical machin- | 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

GR Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both old 
and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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| resulting usually in a damage of many 
| the cost of the instrument or machine. 


| thinks he 


Unskilled Labor and Expensive Ma- 


chinery. 


A great many manufacturers and steam- 
engine builders make a mistake when they 


| purchase an expensive labor-saving machine, 


and put it into the entire charge of an un- 
This is done because the cir- 
cumstances relating to the case are not fully 
understood or considered at the time action 
is taken. On one occasion an acquaintance 
had a great deal to do in the shafting line, 
and the key ways in the shafting were always 
planed upon a planer. 

A friend suggested a milling machine as 
the proper tool for performing that work, it 
being more rapid in its operation, and, after 
being once set, did not require a skilled me- 
chanic to run it. The machine was bought 
and placed in the shop. A handy man was 
called, and, after the foreman had placed the 
V blocks and set the table, the man was left 
to himself. He had cut a number of key 
ways all right, when, in starting a cut, he 
tu: ed the feed screw up too quickly, and 
L:oke two teeth out of the cutter. He wished 
to get the cutter out as soon as possible be- 
fore the foreman came around, so an attempt 
was made to loosen the nut upon the man- 
drel. As he attempted to turn it in the 
wrong direction, he was unsuccessful; so a 
heavy hammer was procured, and the blows 
fell with wonderful rapidity upon the man- 
drel, each of which left a mark. The fore- 
man soon made his appearance, but not un- 
til the mandrel was bent, and the hole in 
the spindle so badly stretched upon one side 
that there was no possibility of a mandrel 
being made to run true again without boring 
out the hole. Another instance was where a 
new hydraulic press had been purchased for 
testing springs. The limited pressure or 
capacity of this press was sixteen tons. It 
was placed in charge of an unskilled work- 
man, who, after being instructed in his 
duties, was given some brasses to be pressed 
into some cast-iron boxes for heavy bearings. 
One or two had been pressed in successfully, 
at a pressure of twelve tons or thereabouts, 
when one brass was found a little too tight. 
Instead of returning it to the workman to be 
fitted, he undertook to force it in. The con- 
sequence was, the pressure was pumped up 
beyond the capacity of the gauge upon the 
press, and the latter was ruined. There are 
plenty of instances where some of the finest 
;machinery and have been utterly 
‘ruined by being put into the hands of un- 
| skilled workmen. 

We have known some of the most expen- 


tools 


| sive and delicate pressure gauges and measur- 
| ing implements to be placed in the hands of 


men who were entirely ignorant of their use, 
times 


A carpenter cannot, as a rule, safely run a 
first-class steam engine nor a bricklayer run 
a milling machine, although these things have 
Few men are 
enough to grasp several trades 
fully that they can work a tthem 
torily. The cause of all this seeming reck- 
lessness is, the manufacturer sees only the 
wages of a first-class workman, which he 
saves, but in reality loses much 
more than that. 

There are small machines which may be 
handled with impunity by unskilled hands, 
but we claim that no person should be al 
lowed to operate costly machinery until he 
thoroughly understands it. The work may 
be some specialty which would not require 
the skill of a general workman. In such a 
case a sharp, quick young person should be 
selected and taught all about the work to be 
done before being allowed to handle the ma- 
chine. The heavier machinery,. which is 
produced by special machinery, can be 
turned out more rapidly by a skilled mechanic 
than by one who simply knows how to ex- 
ecute only certain details, because he can tell 
if the machine is doing as much work as it 
might do, and if not can ascertain the cause, 
and remedy it. 

If an unskilled workman can turn out a 
fair day’s work upon a machine a skilled me- 
chanic can do a great deal more, only he 


sometimes been done. smert 


SO success- 


all satisfac- 


| must be paid more for it. 





| be much less, and when the clgpsaee come to 
| be figured up at the end of the year, it will 
be found that the skilled mechanic is the 
| cheaper workman of the two. We do not 
contend against the employment of special- 
ists but 


|skilled workmen in- handling costly ma- 
| chinery and apparatus. 
— <> 
Sketches and Drawings. 
It is not such a difficult task to make 


mechanical sketches as some who have not 
tried it may imagine. Some practice will 
look right upon the paper, but smoothness of 
lines is not aimed for. Correctness is the 
main essential. 
the abillty to make good mechanical sketches 
is a very important part of a machinist’s 
education—a part too often neglected. 

Prof. Sweet takes up the topic this week, 
and gives on page 3 some outline views (re- | 
produced from lead pencil sketches) from 


write out descriptions. This is one of the 
best drawing lessons a student (be he appren- 
tice or journeyman) can start with. The} 
sketches show just what a designér of tools | 
and machines would give a draughtsman to 
work from. They are also just what a 
draughtsman would first make after measur- 
ing a machine, as a guide for making fin- | 
ished working drawings. 

These sketches are like most of the pencil 
drawings sent us by writers of ‘‘ Letters from | 
Practical Men.” They are all the engraver 


AMERICAN MACHINIST every week. 
sketch, with dimensions plainly marked, is : 


ing. A great deal of machinery (first-class, | 
too) is built from drawings embodying no} 
more attempt at elaboration than those shown | 
on page 3. As stated by Prof. Sweet in 
his introduction to the series of articles 
on Mechanical Drawing we are publishing 
(July 9, 1881), 
Corliss Centennial Engine were made com- 
plete in figured sketches by Mr. Corliss. 
From the sketches the engine could have | 
been built without further elaboration.” 

We need hardly say that the geherous 
offer of Prot. Sweet to help along students 
who are following these mechanical drawing 
lessons, by answering questions through the 
mail, will be greatly appreciated. We will 
remind those of our readers who wish to 
avail themselves of this kind offer, that it is 
customary when writing for a 
reply, to enclose a stamp or 
postal card. 


+ Be 


A firm in Sheffield, England, writes us: 
‘Would you kindly inform us who are the 
best manufacturers of paper in your country? 
We require some glazed paper like 


out the engravings tn a specially clear manner. 
If you could send our name to the manufac- 
turers and ask them to send us samples, we 
might be able to send them an order. We 
cannot see any paper like it in this country.” 

The seems to very 
compliment to American paper manufactu‘ 
rers. 
printers. 


above be a 


~_>eo —— 


‘*‘T am a young American,” 
readers, 
ist trade. 
at twenty-two years of age?’ Certainly not. 
| 


corresponding to that of an apprentice, at 
the age of thirty, thirty-five or even forty. 


good clerk, book-keeper, or 





|avocation than either of the latter? 
often, that a man of twenty-two or thirty, 
would ask whether 


| be a salesman, a clerk, or a book-keeper, 


| 
The wear and tear of the machinery will 


against the indiscriminate use of un- | 


enable the sketcher to make his proportions | 


Our readers well know that | 


which to make mechanical drawings and | 


needs to have, in order to produce the neat | 

. . . | 
smooth-lined accurate cuts printed in the} 
A rough | 


sufficient guide for the finest outline engrav- | 


““The entire details of the | 


gratuitous | 
an addressed | i 


your | 
journals are printed on, which seems to bring | 


fitting 


It is also a compliment to American | 


says one of our 
‘*and would like to learn the machin- 
Is a man too old to learn the trade 


A man is not thought to be too old to enter 
some new mercantile pursuit in a capacity 


As there is a much more promising field for 
a good machinist without capital, than for a 
sashier, with noth- 
ing but his knowledge of business to depend 
upon, why should a young man of twenty- 
two hesitate any longer to accept the former 
It is not 


he is too old to learn to 





Worth Considering. 


Some large firms, both in this country and 
England, have adopted the plan of paying to 
such of their workmen as by the invention 
of devices or plans, improve the quality of 
their productions, a substantial bonus, the 
amount of which is, in some instances, fixed 
by an impartial committee after a careful 
consideration of the value of the improve- 
ment to the proprietors. When it is consid- 
ered that no one is so competent to devise 
ways and means relating to the various me- 
| chanical operations in which they are en- 
| gaged as the intelligent workman, the wis- 
|dom as well as the justice of enlisting his 
| surplus energies, ought to be plain. Even 
|in the best of modern systems, the operative 
| is quite too much of a machine for the 
| benefit of all parties concerned. The policy 
| of having perhaps 500 men in one establish- 
ment, every one of whom is directly and im- 
| mediately interested in the progress of every 
| thing connected with it, as against having a 
| half dozen similarly interested, is too apparent 
| to require demonstration. It is a part of hu- 
man nature that money-—-substantial reward— 
brings out the best efforts of the individual, 
and it is entirely probable that in nearly 
| every industrial establishment in the country 
there is a dormant power that, called into ac- 
tion, would manifest itself in what is being 
looked for, viz: Greater and improved pro- 
| duction. 
| Of course any such arrangement as be- 
| tween employers and employes, is purely a 
| business transaction, looking to the employ- 

;ment of certain faculties that are now too 
| ‘little employed at a fair compensation. 


=a 
Progress in Rotary Engines, 
| 
| 
| . . 

| Progress in every branch of mechanical 
| engineering, especially that relating to steam, 
'has been very rapid during the last half cen- 
| tury—so we are told, and so we are bound 
to believe. At the risk, however, of being 
charged with holding heretical views, we 
challenge the truth of as much of that declar- 
| ation as applies to rotary engines. We fail 
| to recognize any general progress in that kind 
of motors, or in popular estimation of them, 

| notwithstanding the fact that leading daily 
| newspapers have, from time to time, kept 
| their readers informed in regard to wonder- 
| ful new inventions in rotary engines, and the 
strong probabilities of their superseding 
every other known kind of motor. We clip 
the following notice from a prominent New 
York daily paper: 

We were yesterday favored with an inspec- 
tion of the model of a new rot iry steam engine, 
the invention of Mr. Franklin Carpenter, an 
ingenious mechanic of Cazenovia, Madison 
County, which, notwithstanding the present 
advanced state of the sciences, is likely to 
supersede, in utility and worth, any inven- 
tion at present known. The engine consists 
of a metallic wheel and shaft, both hollow; 
and the steam is admitted at one or both ends 
|of the shaft, which is connected to the steam 
pipe. The shaft has openings for a free 
passage of steam into the wheel, which, at 
the periphery, has one or more small aper- 
tures for its egress, made in such a manner 
that the steam leaves the wheel in a tangent, 
thereby relieving the pressure in that direc: 
tion, while the pressure in the wheel remains, 
and gives a rotary motion in a direction 
opposite to that from which the steam es- 
capes. The centrifugal force of the steam 
| increases with the velocity of the wheel, and 
| very considerably augments its power. The 
gearing is the application of the endless 
screw, the thread of which runs a few times 
round the shaft ; and a wheel, with cogs a 
little beveling, is fitted to mesh between the 


threads. In this way the velocity of the 
steam wheel is a slow and. continual 
power, sufficient to propel any machinery, 


whether locomotive or st itionary. 

Dr. Nott and other eminent engineers have 
expressed themselves well satisfied with the 
operations and efficiency of the invention ; 
and when it becomes thoroughly known, it 
will doubtless be regarded as one of the 
greatest mechanical improvements of the age. 


The above piece of news appeared in the 
New York Transer pt, June 18, 1835, but cor- 
responds so well to certain news items that 
we are accustomed to see in the newspapers 
now-a-days (with ‘‘the present advanced 
state of the sciences”’), that it is safe to as 
sume that if the old model then exhibited 
| could be discovered now and got into work- 
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ing order, it would draw out as glowing a) 
notice as the above, in some prominent daily 
paper. There are, we admit, some improve- 
ments in modern methods of making a profit 
out of wonderful inventions of this class. | 
In 1835 the parties controlling ‘‘ the greatest 
mechanical improvement of the age” would 
exert themselves to get somebody to manu- 
facture and sell it; now they organize a 
stock.company, exhibit an elaborately-built 
machine, and sell stock. But the inventor 
of rotary engines travels the same road his 
predecessors did fifty years ago, and mects 
with about the same experience, notwith- 
standing he has, if he chooses, the benefit of 
many others’ experience as recorded in books | 
and sahameacaics Laka nals, 
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NSWERS. 





Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 


correctly, and according to common sense | 
methods. 
(44) D. L., Montague, Mich., asks: Please 


give us your best definition of the metal—Brass ? 


A. Brass is an alloy of zine and copper. 
(45) B. G. R., New York, asks: Which 
is the largest locomotive works in the world? 


A, Judging the capacity by the number of loco- 
motives made annually, the Baldwin Locomotive 
Works of Philadelphia is the largest. 

(46) W. G. T., Wilmington, Del., writes: 
Will you please give light on the following subjects 
in your ‘‘ nairiganonig and Answers:”’ In scptgpinteed, 
of October 22, 1875, page 331, in an article on Screw 


Propulsion, a correspondent speaks of concentric | 
and adds: | 


screws rotating in opposite directions, 
“The power of two such screws to lift water, I 


have found from experiment with a pipe 6” diam- | 


eter, is nearly eight times that of a single screw 
making the same number of revolutions.’ Will 
you state what you understand was the arrange- 
ment of these screws, and if the “eight” is correct ? 
A. We see nothing in the communication referred 
to that throws any further light on the subject than 
the portion quoted above. We see no reason to 
doubt that the correspondent referred to meant to 
say eight. 


(47) J. H., Chicago, Ill., asks: What is 
the best kind of oil to use in milling steel? A. We 
think, all things considered, good lard oil is equal 
to any. 2. What is understood in speaking of 
hammer as striking a blow of 75 or 100 pounds? 
A, The energy of a hammer is calculated as if the 
weight had fallen one foot ; that is, if the hammer, 
or head and attached parts, weigh 50 pounds, and 
fall two feet, the blow would be considered 50x2= 
100 pounds, and so on. This does not, however, 
express in any true sense the effect of the impact, 
nor do we know of any terms in which to express 
it. 

(48) W. W. W., Rome, Ga., writes: I 
using a boiler 26 feet long, 4 feet diameter, 
flues 12’’ diameter. 


a 


am 
withtwo 
It is four feet from the ground, 


and is set with three bridge walls, and full depth | 


pit between. The grate is 24’ below the boiler 
and the c onsumption of coal is from three-quarters 
to one ton, running seven or eight hours. I con- 
tend if I fill up under the boiler with dirt, and give 
it a little slope from the grate to back end, it will 
steam better and use less coal. Am TI right? A. We 
think if you have a combustion chamber behind 
the first bridge wall, and fillin the rest of the dis- 
tance to within 12’ of the you will get 
slightly better results. About all the saving would 
probably be in the decreased amount of  brick- 
work that must be heated and allowed to cool every 
day. 


boiler, 


(49) E. G., Philadelphia, Pa., writes: 1. I 
have an engine with a cylinder 18” diameter. How 


many steel packing rings should the piston have, 
and how wide should they be ? There is no rule 
that will cover this point. In using steel rings for 
packing they are usually sprung into a solid piston, 
and are made from 3¢” to 5¢’’ wide and about 3¢’ 
thick, according to the views of the builder, and 
without much reference the size of cylinder. 
Some builders would use two, and others four such 
rings. 2. What should be the dimensions of the 
stuffing box, how much metal around it, and what 
size flange, and how many bolts for a rod 314” in 
diameter? A. The stuffing box may be bored to 
5144’, so as to use %” packing, and one inch of 
metal left in the body after The depth of 
stuffing box may be twice the diameter of rod, and 
deeper if there isroom. Two bolts for stuffing box 
are better than more. Make them 1” in diameter, 
and make flange on gland and stuffing box as large 
as is necessary for the purpose, say about 914’ 


(50) W. P. M., Taunton, Mass., asks: 
1. What horse power is required toruna street car» 
A, In emergencies, probably not less than four. 
What is the diameter of wheels? A. Usually 
about 30’. 3. What is the maximum and average 
speed attained? A. It varies according to location 
of road and other circumstances. Maximum may 


to 


boring. 


> 
ae 


| four to six miles. 5. 


| and Answer column of issue of May 8, 1880. 


| a — hg 5’’ in diameter? 


|ineh of 


| 2’ in diameter? 





be, perhaps in some instances, 10 or 12 miles per 
hour for short distances, and average perhaps six. 
4. How far does a car go before being returned, ¢ 
before horses arechanged? A. Each road manages 
this according to circumstances. Cars generally 
run the length of the road. Horses changed after 
5. How high above rails is the 
body of car? <A. About two feet. 6. Including all 
expenses, What does it cost to draw a car a mile? 
A. We cannot tell. The cost would be different on 
different roads. 

(51) J. R., Detroit,? Mich., asks: 1. How 
ean I find the weight of a cubic foot of steam at 
different pressures? A. This has been determined 
by experiment, the results of which you will find in 
tables in nearly every book on steam engineering. 
2. Please give me the rule for finding the weight of 
a ball on safety-valve lever for a given pressure in 
boiler? A. You will find this explained in Question 
3. How 
ean I calculate the weight of a round ball of cast 
iron? A. First find the volume in cubic inches as 
follows: Find the cube of the diameter, and multi- 
ply it by .5236. Example: What is the volume of 
Answer: The cube of 
25 multiplied by .5236 equals 
65.45, whieh is the volume in cubic inches. <A cubic 
cast iron may be taken to weigh .2607 
pounds; hence, 65.45 multiplied by .2607 equals 
17.017, or say 17, which is the weight of the ball in 


| pounds. 4. How shall I find the weight of round 
iron, say per foot of length? A. Wrought iron 


weighs about .28 pounds per cubic inch, so you can 
calculate the cubic inches in one foot, and multiply 
by .28 to find the weight in pounds. Example: 
What is the weight of one foot in length of a shaft 
Answer: The area of 2’ is 3.1416 
inches, which, multiplied by 12’, the length, equals 
37.69+-, or the cubic inches, and 37.69 multiplied by 
28 equals 10.55, which is the weight in pounds. 
5. What the proper lift for a check valve? 

There is no general rule. The lift is usually 


is 


| proportional to the speed of pump and size of 


valve, and is from 14” to 4”. 
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James W. See, Consulting Engineer, Hamilton, O. 

Presses and Dies. Ayar Mach. Works, Salem, N. J. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Alfred Wilkinson, Expert Tests of Steam Engines 
and Boilers, 123 N. 4th St., Phila. 


List of Mac hinists in U.S. and Canada; just com- 
piled. Price $10. A. C. Farley & Co., Philadelphia. 


Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & Jobn Barnes, Rockford, Ill. 


Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 

“To stop leaks in Boiier Tubes use Quinn’s Pat- 
ent Ferules Address, 8S. M. Co., South Newmarket, 
M.” 

Engine Power increased without increasing fuel 
consumption; payment proportional to increase. 
R. Grimsuaw, 430 Walnut St., Phila. 

Metallic Letters and Figures, to put on foundry 
patterns; allsizes. H.W. Knight, Seneca Falls, N.Y. 


Mechanical drawings, machane designs, tracings 
and Patent Office work. Emery, Mechanical 
Engineer and ells 2 lle A Liberty Street, N.Y. 


** How to Keep Boilers Clean,”’ and other useful 
information for steam users and engineers. Book 
sent free by the publisher, Jas. F. Hotchkiss, 84 
John Street, N. Y. 


Russell & Struthers, Wax Process for making out- 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York 


‘* Slide Valve Gears,” by Hugo Bilgram, publishe 2 
by Claxton & Co., Phila., describes the easiest 
method known for Peat tre proportioning slide 
valves, link-motions and cut-off gears; Price, $1.00. 


New York, January 12, 1882.—I beg to request my 
correspondents to address me at my post office box, 
3,306, New York City, and not at the office of ‘* The 
Mechanical Engineer,”’ in which none of my writ- 
ings willin future appear. and with which I shall 
henceforth have no connection whatever. Joshua 
Rose, M. E 


* Patent Binder’? for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. We san furnish 
Volume 3 of the AMERICAN MACHINIST, containing 
the full 52 issues of 1880, neatly bound in cloth, 
ready to ship by express, for four dollars. Unbound, 
three dollars. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton street, New York. 

Ealy’s “Blue Book,’’—Special classified list of 
Machinists, Machinery, Railway, Engine and Boiler 
Makers supplies, ete., with financial standing and 
paying qualities of all dealers and manufacturers 
Much more convenient and reliable than any other 
work of the kind published. We also furnish full 
detailed written reports. Price $30 to July 1, 1882. 
The Joun W. EAty Company, 51 Chambers street, 
New York or 79 Dearborn street, Chicago, Ill. 


The J. N. Mills Publishing Co., 165 Broadway, N. 
Y., publishers of Steam Users’ Business Directories 
for the New England States, 1880, New York and 
New Jersey, 1881, have in course of preparation their 
edition for Pennsylvani: vand Ohio for 1882. They 
also issue 20,000 pamphlets of ‘ Useful information 
for Steam Users,” containing valuable data for con- 
sumers everywhere. Intending subscribers or ad- 
vertisers for above work please address us early as 
above. 


‘*Extracts from Chordal’s Letters,’ the most 
interesting mechanical book published. A great 


variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 
body. Asmany as 150 copies have been soldin a 
single shop. Over 40 Humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 
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The publishers of the Engineering and Mining| ‘‘ We presume to say,” says the Age of Steel, ‘‘ that 
Journal willissue January 4, 1882, and each Wednes- | every manufacturing establishment in St. Louis 


day thereafter, CoaL, a weekly journal, to be de- 
voted exc —s ly to the interests of the coal trade, 
including : The mining and preparation of coal 


is pushed harder to-day to keep up with orders 
than ever before,and that there is more satisfaction 


for market. Its transportation. 3. The market- | t all concerned than in any year inten. Prices 
ing of coal. rN The economical use of coal. CoaL | isfactory, and pay is good. Whs Ise i 
will be profusely illustrated, and the freight, labor | are Satisfactory, and pay is good. iat else is 


wanted ? 


Richard 
| boiler house, 


and wages questions will be treated in a thorough | 
and popular manner. The statistical information | 
of Coat will be collected with great labor and care, | 
and will give the current production of cos al 
throughout the country. Coat will be conducted by 
gentlemen of ability and great experience in every 
department of the coal trade, and will have, at the | 
outset, a large staff of reliable correspondents at | 
the different coal centers of the country. | Sub- 
sc ription price, $2 per year. Specimen copies on 
application. Address The Scientific Publishing Com- 
pany, 27 Park Place, New York. P. O. Box 1833. 


Dobbins, of Lowell, is building a new 
and when finished he will have one of 
the best establishments of its kind in the country. 
| He will put in a new boiler set with the Jarvis Fur- 
inace, and an iron stack for chimney. This 
| will be constructed on the new style of being larger 
|} at the top than at the base. 


use 


The Weston Electric Light Company, of Boston, 
has given orders the past week to Mr. G. C. Haw- 
| kins for one of the Hawkins improved boilers of 
| 100 horse power, for burning cheap fuel and a pair 
lor the Hawkins vertical high speed electric light 
engines of 100 horse power, for their station now 
| being fitted up for street lighting: also, 200-horse 
| power boilers of the same make for another station 


| in Boston. 
have brought out | @ Boston 








WREST H 


SEE GSN 








H. G 
a new monkey wrench. 
E. ( 
ing an extensive addition to his iron foundry. 


. Reed & Soh, Ware, Mass., 
Pittsburgh pipe makers have been making an 

} estimate on a contract for supplying the city of 
| Pueblo, Mexico, with gas. This contract was closed 
|last week. The new works will cost $165,000, and 
require the laying of twenty-five miles of pipe from 

12-inch diameter up. The St. Louis firm of Waters 

& Pierce are interested, and the Pittsburgh firm of 

Smith & Goldthorp. Pueblo is a city of 90,000 in- 


’. Howard, of North Sandwich, Mass., is build- 


The Transmitting Dynamometer Company, New 

York, are fitting up a shop at Boston, Mass. 
Harvey Geer, of Troy, N. Y., has purchased a half 

interest in the McLean paper mill at Ballston, N. Y. 


E. Hodge & Co., of East Boston, Mass., are build. | habitants, located midway between Vera Cruz on 
ing a 45-ton boiler for the steamer City of Rich- | the coast and the city of Mexico. 
mond. The purchasers of the Exhibition buildings, at 


Levings & Murray have purchased land at South 
Chicago, I11., upon which they will at once erect a 
foundry. 

The addition to the Pettee Machine Works, New- | 
ton Upper Falls, Mass., will give them 8,000 feet of | 
floor room for machine tools. 

The Newburgh Wire Mill, Cuyahoga Falls, now 
employs 1,400 hands, who work up not less than 100 
tons of iron per day. 


| Atlanta, state that they propose to organize a new 
factory if the proper arrangements can be made. 
| Mr. R. H. Richards, one of the purchasers, says: 
“There are twenty-five men ready now to organ- 
ize a joint stock company of half a million dollars 
capital to commence manufacturing in these build- 
ings. The land on which the buildings stand in 
Oglethorpe Park belongs to the city of Atlanta. 
Before we invest in any more machinery we will 


have to make some arrangement with the city 
Smith & Rice, the silk manufacturers at Pittsfield, | for the land on which the buildings inside the park 
Mass., have recently placed sixty-six Parmalee | stand.” 


atic Spri clers j ir j .. ? : 
Automatic Sprinklers in their mill. One of the neatest and best printed new illus- 


An addition is to be built to the Dailey build- | trated trade catalogues that we have seen for some 
ing of the C. F. Harrison Company, rivet manufac- | months, is that of the Simmons Hardware Com- 
turers, Cuyahoga Falls, the dimensions being 40x60 | pany, St. Louis, Mo., embracing tools, light ma- 


feet. chinery and supplies. It isa 302-page quarto, sub- 
The Atwood Safety Nut Company, Springfield, | Stantially bound volume, prefaced by a convenient 
Mass., are increasing their facilities for manu- | index. Every page has a tasteful border, and is 


headed by the name of the class of goods repre- 
sented thereon. 
invariably 


facturing. 
of nuts. 


They have orders ahead for forty tons 
Prices and illustrations are almost 


given, and we observe that the latest 


The Chickasaw Iron Works, Memphis, Tenn. i per , ; 
e > ” P t st ap re OLS i ac +S ave vA 8] 
contemplate erecting a new foundry cupola. Their and most approved tools and machines have been 


selected. It is a very useful book to have on the 


capacity will be about 9,000 pounds per hour.—.Na- 3 ; , ; 
desk of a manufacturing establishment. 


tional Labor Tribune. 

T. H. Risdon & Co., Mt. Holly, N. J., are driven to 
their utmost capacity to fill orders for the Risdon 
Turbine. They are running 24 hours a day, with a | 
force of 70 men. 

The Merrimack Mills in Dracut, Mass 
fied with their experimental use of the electric 
light, and have ordered ten large Weston and 300 
small Edison lights. 


The Hartford, Conn., Machine Screw Company is 
one of the most thriving of Hartford’s industries. 
In the big shop is a force of 150 men, and there are 
in constant motion 300 of those wonderful auto- 
matie capable of making screws from 
the smallest size up to a size that weighs more than 
half a pound each. The machines for the largest 
size can only make about 250 each in a day, while 
the small sizes are ground out in perfect shape at 
the rate of 4,000 daily. These machines, which are 
the exclusive property of the Screw Company, are 
manufactured for it by the Pratt & Whitney Com- 


s machines, 
., are satis 


Edwards Manufacturing Company, 421 East 24th 
Street, New York, are having a good demand for 
Edwards’ Steam Trap. They are increasing their 
facilities for manufacturing. 


pany. The company is also furnishing them to 
Herbert Baker, Toledo, Ohio, will establish a ma- | sewing-machine manufactories, and other shops 
chinery depot for the sale of wood and iron work- | that wish to make their own screws. The com- 


ing machinery, in connection with 


foundry and machine business. 


his present | pany has taken orders for thirty of these machines 
so far this month, while the 300 tireless machines 
at its shop cannot turn out enough screws to supply 


the demand. 


The Stiles & Parker Press Company, Middletown, 
Conn., write We building an addition, to 
our factory, and have machinery on the way from 
England to put into it. 


us: are 
Volney W. Mason & Co., R. I., write 
We are very elevators, and are 
furnishing many of the best establishments in New 
England with our improved self-closing hatchway 
with our eley 
elevators of other construction, 
favorably regarded by insurance 
companies as preventing fires going through mills. 


Providence, 
ua? busy in our 
jurnham, of Worcester, 
the shop and tools formerly oc 
& Chamberlain, and is making 
horizontal drilling machines. 

The American ‘Lubricator Company, of Detroit, 
write to us that they are overcrowded with orders 
for their lubricator and crank pin oilers, and are 
adding new machinery to meet the demand. 

W. BE. McCoy, 


George Mass., has taken 
cupied by Webster 
small upright and | doors in connection 
with 
they being very 


ators; also put 


ting them 


Fires are frequently assisted by the elevator’s con 
tinuous hatchways from top to bottom, chimney- 
like, as usually used. In our friction pulleys and 
clutches we are also very busy, making many for 
connecting lines of shafting in mills and manufac- 
tories ; also for stopping and starting electric light- 
ing machines, doing away with all shifting of wide 
heavy belts, starting slowly as also for 
operating steel rolling mills, ete., and are very neat 
and mechanical in appearance.” 


proprietor of the 
Augusta, Ga., is extending his mill. 
Machine Co., of Boston, making bim two 
new steel boilers. with the will be 
set with the Jarvis Furnace. 


Riverside Mills, 
The Whittier 
Mass., are 


These, old one, 


desired, 

The United States Patents Company, a Boston 
concern, with a capital of $500,000, has bought the 
Atlantic Car Works at Salem, and will manufacture 


steam boilers. bark-cutting machines and machines awtucket Manufacturing Company, of Paw- 


for buffing and whitening leather. tucket, R. [., has laid the foundations and built the 
- soe 5 chimney of its new factory. The company wi 

rhe Board of Trade of Burlington, Iowa, has . : * any will 

a f : , make bolts, nuts, bolt and nut machinery, and 

appointed a committee to organize a company of s . : , sa "iti: 

. P h . Webb's patent revolving furnace. The factory 
prominent business men for the purpose of purchas- a a 4 : : P 

one story, 150 feet long, 120 feet wide, is built 


ing lands for resale at the lowest price 
and lowest interest, 
tories there. 

The name of the 
Association, 


, longest time 


/ around a hollow square, and is forty feet wide 
to persons who will put fac- oun 10llo 1 « orty feet wide all 


around. The office and draughting room are in an 
addition, two stories high. The company has con 
National Hardware and Stove tracted for an 85-horse power Sullivan boiler, but 


51 Chambers Street, New York, and 79 


the boiler house (another addition) will contain 
Dearborn Street, Chicago, in view of the recent two boilers when needed. The factory can be en- 
enlargement of its scope to cover the various ma- jarged in length 100 feet, when it is found neces- 


chinery trades, has been changed to the John W. sary. Work will commence in the Spring, and 100 
Ealy Company, the management remaining un- men will be employed at the start. The factory 
changed. will be under the management of George H. Webb, 

Erwin W. Thompson, Superintendent of the for fifteen years master mechanic with W. H. Has 
Thomasville Oil Company, Thomasville, Ga., writes kell & Co., of Pawtucket. George H. Fowler, for 


us that he is now making drawings and specifica- 
tions for the company’s cotton seed oil factory,t 
which is to be erected at once. The company ex 
pects to begin operations on this year’s crop about 
August, 


seven years with the Providence Tool Company, is 
he draughtsman. The machinery is being mad« 
under the supervision of Mr. Webb, and is of the 
most approved patterns.—T7he Manufacturers’ Ga 
zelle, 
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Machinists’ and Ehichicors? Supplies. 


New York, Jan. 26, 1882. 
The favorable conditions which have continued 
to exist in the supply market for the past few 
months, still prevail. The manufacturers are yet 
over sold and are reluctant to make promises for 
the early delivery of new orde rs. It is more proba- 
ble that prices will advance than otherwise 


Drop forgings as we 1 as forged cast steel 
— are still obtained with difficulty 

Gay and Parsons, Augusta, Maine, have just is- 
sued a new trade price list for their Double Action 


Ratchet Screw Driver 

Brown & Sharpe Manufacturing Co., Providence, 
R. I., have just issued a new Pocket Catalogue of 
109 pages, containing illustrations and prices of 
their specialities 


See 
Iron and Metal Review 
The Pig Iron market remains quiet, but firm 


Consumers do not seem inclined to stock up, nei- 
ther do the mills seem desirous of allowing large 
quantities to accumulate with the expectation of 


higher prices, so the result is a temporary lull. We 
quote prices as follows Foundry No. 1 at $26 to 
$27 : Foundry No. 2 X, $24.50 to $25; Gray Ferge, 


$23.50 to $24 


The market for Foreign Iron is checked somewhat | 


by the high prices demanded, and most of the busi 
ness transacted has been in small lots. We quote 
Gartsherrie at $26.50 to S27; Coltness, $28.50 ; 
Glengarnock, 5.50 to $26; C arnbroe $25 : Eglin- 
ton, $24. 30 to $25 : Summerlee, $27.50 

Steel, Iron and Old Rails unchanged. Prime 
Wrought Iron Scrap in demand at $32 to $32.50. 
Merchants’ Bar Iren continues active with a ten 
dency toward higher prices. 

The demand for copper is a little 
week with sales moderate. We quote 
rior at 203¢c. a a Fy 2%8e. to Wwe : 





easier this 
Lake Supe- 
Stré oS ene 


Malacea,258¢c. to 2514; Australian,and Billiton,25% 
Spelter, Western, Bike to 6c. Refined, Se. to “yo. 
Silesian, 534¢. to 5ige. paren 1ilge, for Cook- 


son's, and 1314c. for Hallett’s bri ind. 


—=Ww ANT ED— 


* Situation and Help” Advertisements, 30 cents a 
line, each insertion. About seven words make @ line. 
Should be received Thursday morning. 





Wanted—A situation as pattern maker, 20 years 
experience on machine and card work. Steam, 
water and air cylinders and heads a speciaity. Ad- 
dress, Box 370 So. Norwalk, Conn 

Mechanical Engineer and braughtsman of long 
experience wishes suitable employment. Have long 


experience in designing of Machinery—new and 
special — looms, &c. Corre ‘Sponde nce invited. 
Address, C. R.. Room 16, First National Bank Build 


ing, Worcester, Mass 
Wanted—Foreman for Machine Shop; must have 
experience and capacity to handle one hundred 
men, accustomed to Engine work and shop regime. 
References required. Address, A. W.H., Middle- 
town, 0. 
Machinist Wanted 


\ rare chance, if applied for 


soon, for a first-class, thorqugh going, practical 
machinist, with from #1,500 to $2,000 capital to in- 
vest. Address, 8S. E. W., Box 1, AMERICAN MACHIN- 
sv Office. 

Wanted—Situation by a first-class draughtsman, 
Will go any where for a permanent situation. 
Specialties: Steam engines and general machinery. 
Address, Active, Box 14, AMERICAN MACHINIST, 
New York 

Wanted —Foreman to take charge of spoke lathes. 


None but men of experience, that can furnish the 
best of references as to capacity and sobriety, need 
apply. Chester & Harris Manufacturing Co., St. 
Louis, Mo. 

Wanted — An _ experienced 
competent to take charge of and keepin order all 
the machinery connected with our works. <A per 
manent situation, with fair wages, to the right man. 
Apply to Chemung Hollow Ware Works, State Ke 
formatory, Elmira, N. Y 

Situation, as manager or traveling salesman in 
some mechanical business. Is a thorough machinist. 
Has had a good experience in the management of 
men and in general office work, bookkeeping and 
the general correspondence. Best of reference 
given. Address ** Herbert,’ care of W. J. Leonard, 
at Smith & Wesson’s, Springfield, Mass. 


working machinist, 





a good Engineer's Transit 
must be cheap for cash. R.S., 206 East 50th St. 
Wanted—The address of parties 
manufacturing a first-class Automatic 
gine. Address, Joun H. BLAKE, Batavia, N 
Patentees—A mechanical engineer of long 
rience and first class connections for the introduc 
tion or negotiating new inventions, who leaves in 
March (to be gone 4 months) for Fngland, France, 
Belgium, Germany, Austria, Italy and Spain, is open 
to represent another first-class labor-saving inven 
tion, or to attend to any business pertaining to 
patented inventions. Satisfactory references, &c. 
Danl. Mills, 1024 Thompson St., Philadelphia, Pa. 


MECHANICAL DRAWINGS, 


Designs, Tracings and Patent Oftee Work executed 
with despatch, WOOD & RICHMOND, Me 

chanical Engineers and Draughtsmen, 176 Broad 
way, New York 


Wanted,—'To purchase 


desirous of 
Cut-Off En 


expe - 











Lodge, Barker & C0. 
S. E. Cor. Pearl 
and Plum Sts. 

CINCINNATI, 0O. 


Manufacturers of 


AND SMALI 
TURRET LATHES, 


1s mnie ts wake |The Deane Steam Pump Co. 





JUST PUBLISHED. PRICE, $1.40. 


A TREATISE ON 


IRON FOUNDING, 


By CLAUDE WY Lite, 
Practical Iron Moulder. 
Written for practical men in both large and small 
foundries. 


E. & F. N. SPON, 446 Broome Street, N. Y. 


MAIL FREE. 





HRADLEYS GUSHIONE cSHONED ae 


* BRADLEY & COMPANY 


MAGRINERY ait 


by compression or swaging COLD. Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 
Pa. For machines or information, address 


S. W. GOODYEAR, 
WATERBURY, 


SHEFFIELD GRATE BAR, 


FOR ALL KINDS OF FUEL. 
SEND FOR CIRCULAR. 
FRANK H. POND, 

709 MARKET STREET, ST. LOUIS, 
130 W. SECOND ST., CINCINNATI, O 
FORMERL\ 


COOKE & Co.., CooKE & BEG&s, 
Dealers in MACHINERY AND SUPPLIES. 
6 Cortlandt Street, New York, 
AGENTS FOR 


The Waters Perfect Governor, 


Having Adjustable Speed, Automatic’Safety 
Stop, Sawyer’s Lever, and Solid Composi- 
tiop Valves and Seats. 





FOR REDUCING 
AND POINTING 


CONN, 











ALSO, 


SUPPLIES 


For Machinists, 
Mills, 
Mines, &c. 


Railways, 


Please send for cir- 
cular and state that 
you saw the adver- 
tisement in this 
paper. 








THE 


GARDNER 


COMPENSATION 


GOVERNOR, 


Unequaled for accur- 

acy, safety, conven- 

ence, durability, work- 

manship and design. 
Address, 


ROBERT W. GARDNER, | 
QUINCY. ILL. 


Nev Yo rk Agents, JAMES BEGGS & C0., No. 8 Dey Street. 








BLAKE'S PATENT 


GEO. 





8S Liberty Street, 
mr NEW YORK. 


STEAM FUMES. 


MORE THAN 13,000 IN USE. 


Adapted to 


Every Situation. 


Send for New Illustrated Catalogue, 


Fr. BLAKE MANF’G CO, 


44 Washington St., 
BOSTON. 





“THE DEANE” 


AM PUMPS "SAVi 





Send for New Illustrated Catalogue. 


HOLYOKE, MASS. 





92 & 94 Liberty St., 
New York. 


54 Oliver St. 


Roston. 


226 & 228 Lake St., © 


Chicago. 





VERY 
CE. 








The Boston Machinist. THE KEYSTONE INJECTOR, 


For Stationary, Marine and other Boilers. 


Being a complete 
well as the 
make and use 
business ; 
Cutting. 


1 Vol., 18m, Cloth. 


school for the 
Advanced Machinist, 
with a treatise 
By WALTER FITZCERALD. 
75 cents. 


Published and for 


sale by JOHN WILEY & SONS, 


15 ASTOR PLACE, 


*.* Will he mailed and nrenaid an reeeint of price 





Apprentice as 
showing how to 
every tool in every branch of the 
Screws and Gear- 


NEW YORK. 


SIMPLE 


STAND BEST MADE. 


Manufactured by E. TRACY, 


511 & 


513 North 


12th Street, Philada. 


SEND FOR CIRCULAR. 








THECAMERON 


ls the Standard of Exeellonce 


AT HOME AND ABROAD. 
THE A.S. CAMERON 


STEAM PUNE WORKS, 


Foot of East 23d Street, New York, 


a STEAMPUMP 











Send for circulars. 


reversible. 
screws in the 


Greater capacity. Jaws 
No projecting 
rim. Move 
ments independent, uni- 


versal and eccentric. 


Oneida Steam Engine 
aid Foundry Co. 


ONEIDA, 


N. ¥. 


| westcott’s Sowbination Lathe 
Both Scroll and Geared. 














Gnucks, 
ce. | 








H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


P. 0. BOX 3362. 


DEALERS IN 


MACHINISTS’, 


MANUFACTURERS’ 


AND RAILWAY « 


Tools & 


SUDDIieS. 





HEWES x2 PHILLIPS’ 





NEWARK,N.J. 


Both 


cal 


IRON WORKS, 


Manufacturers of 


The ALLEN PATENT 
HIGH-SPEED 
ENGINE, 


Condensing 
Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
uniform and coomcem- 
power. 


and 


Tabular Boilers and Steam Fittings. Contracts takep for complete Motive Power outfits ” 





AMOR & THOMPSON, 
New York City. 
Manufacturers of 


168 Centre St., 


“HAND, BACK GEARED, FOOT & POWER 





FROW NEW AND 
IMPROVED 
PATTERNS. 





LATHES, 


Slide Rests, Chucks, 
etc. These Lathes 
are built with Steel 
Conical Bearings, 
hardened and 
ground to a nicety, 
adjustable com 
pound back centres 
to take up wear, ar | 


are well adapted for 
brass and chandelier 
? work. Electric Light 


and Telephone 
manufacturers. 














Send for Catalogue and say where 


ese. 6 CO. 


Waynesboro, 


Franklin 


ECLIPSE 


PORTABLE AND 
TRACTION 


Stationary 
Engines, 
Iron and Steel 
Boilers, 
Portable Circu- 
lar Saw Mills. 
Threshers and 
Separators. 


you saw this 


Co., Pa. 











Furnish permanent and perfect adhdidion 
to the boiler front and supply heated air at 
the bridge wall to aid incombustion of gases 


Ask your Boiler Maker for it. 


Manufactured by 


Cohoes rou Fouudry and Machine Co. 


COHOES, N. Y. 





STANDARD 
GAUGE, 


Cheapest and Best in Use. 
Nearly 7000 sold in 1881 


CALIPER 





Lia Ayton vey Hse seeds NS 


STANDARD “* 


a ee ae SS 


STEP” 


DEL. 


MAKERS OF 


Standard Gauges, 


BETTS MACHINE Co. 


WILMINCTON, 


Measuring Machines 


AND 


ADJUSTABLE 


GAUGE 


aes ae 
aS. 









——— 


i 





Reamers. 
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NICHOLSON FILE Co. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS and SPECIALTIES. 


‘Nicholson File Co’s” Files and Rasps. 
‘‘Double Ender” Saw Files. File Brushes, File Cards. 
“Slim” Saw Files. Surface File Holders. 
“Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. I., U.S. A. 


Save YOUr BOWELS vaxcee or Overpressure! |=! 

THE CONSOLIDATED 

ag Ey S A F FTY-V A LV F 
Rano, COMPANY 


CAPITAL, - - BL0O0,00°.0°. 


SOLE MANUFACTURERS OF THE ONLY 


Patent Micksl~Deated “Pop” Daftty Valve 


For 










MartTIN LuscoMs, 
Sec’y and Treas 


GEorRGE W. RICHARDSON, 


Approve d by the U.S. Board of Supervising Inspectors. 


T -Valve mad 
the only Festoct Sater. vere naa Marine, and Portable Steam Boilers. 


Stationary, Locomotive, 


and familiarly known as 


Our Patents cover all Safety-Valves utilizing the recoil action of steam, SEND FOR DE. 


“Pop” Safety-Valve. (27~ Purchasers beware of infringements of our pate nts. 
SCRIPTIVE CIRCULAR. 


Salesrooms, 111 Liberty St., New York. 
Manufactory, 51 & 53 Sudbury St.. Boston. 


JENKINS PATENT VALVES 


STANDARD 
MANUFACTURED OF 
BESTS MET 
JENKINS BROS.7IJOHN 2 MY 


EY W. MASON 





Friction Pulleys, Clutches a citere, 


ROVIDENCE, R. I. 





Steal 
Ghest 
Seat 
Milling 
Machine 


L. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Prop’rs. 
1025 Hamiliton St., Philadelphia, Pa. 
New Descriptive Circular on application. 











CHARLES MURRAY, 


on Wood, 
NEW YORK. 


ERICSSON’S CALORIC PUMP, 
(C,H. DELAMATER & CO., 10 Cortlandt St. New York, 


AKRON IRON COMPANY, 
PAT F N T AFROW, ©O.- 


Superior to any shafting in market for the following reasons, viz.: 
1st.—It is perfectly straight and round. 2d.—It can be rolled ac- 
HOT curately to any desired gauge. 3d.—It has the beautiful blue finish 


of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
Or E, P. BULLARD, 


Kngraver 
SB ANN ST. 














General Eastern Agent. 





BRIDCEPORT, | 
Conn. 


shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
JOHN H. WRIGH 


IN KEY SEATING like most of the other manufactured shafting 
MANUFACTURER OF 


sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—'The surface is composed 
Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & CO0.’S PATTERNS, 


of MAGNETIC OXIDE OF IRON, forming a su pe rior journal or 
bearing surface. 6th.—It is made of superior stoc 
Sizes made from % to 3% inches, advancing by sixteenths. Price 
Having formerly been a contractor in building the 
same, will give first-class work to all who 
favor me with their orders. 


lists, with references and other information, furnished on : ipplication 
EDDY’S TWIST DRILL GRINDER 


to 
AKRON IRON CO., Akron, O., Sole Manuf’rs, 
14 Dey Street, New York, 
Will Grind 
accurately 


(RUDDICK’S PATENT). 









Twist or 
<* Flat Drills. 


Price $80. , 


Send for 


Cireular. 


Correctly Indicates and Registers Horse Power. 


. TRANSMITTING DYNAMOMETER CO. 


JAMES D. FOOT, Sole Ag’t, 101 Chambers St., N.Y Office,j71 Astor House, New York. | 


Transmitting Dynamometer, | 






















HARRISON BOILER. “THE SAFEST" 


Adapted for all Steam Purposes. 

Merits have been proved curing ten to fifteen years con- 
stant use by such concerns as Cheney Bros,, South Manchester, 
Conn.; Wallace & Sons, Ansonia, Conn.; Wampanoag Mills, 
Weetamoc Mills, Sagamore Mills, Fall River, Mass.; Se 
Building, Boston, Mass.; Brown & Sharpe Mfg. Co., Providence 
R.1.; A. T. Stewart & Co., Tiffany & Co., New York; Stevens 
Institute, Hoboken, N. J.; Matthiessen & Wiecher’s Sugar Retin 
ery, Jersey City, N.J.; Wm. Sellers & Co., 8S. S. White, Daniel 
Allen, Phosphor Bronze Smelting Co., 
Henry Bower, Evening Bulletin, Saturday Night, Philadelphia, 
Pa., and numerous others 


Franklin petiinte Medal awarded for SU ryt yt OF 
EVAPORATIVE EFFICIENCY, ECONOMICAL CAPACIT 

FOR GENERATING STEAM AND DYNAMIC VALUE OF 
STK AM. a transported on mule back. Send for Descrip 


. HARRISONBOMER 


—THE SAFEST—- 
IS x Woop sz 


ars’ 


Jno, Gardiner & Co.,, 





LAMBERTVILLE IRON WORKS, 
WELCH, 
Manufacturer of 


C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL Doc, 


With Steel Screws, Lathe Made and Hardened. 
2-8in.. 
1.2 * 


A. JR. 


This Dog is very heavy, and 
is warranted not to break 
with any work. 


or 


or a set of 12 





ather a full set, 


AUTOMATIC STEAM ENGINES, 
Also, Plain Slide Valve Engines. 
Send for Circular. LAMBERTVILLE, NEW JERSEY, 


THE HAWKINS 


HIGH SPEED 


Electric Light Engine, 


h 


Ki pled t. 19 Doss: 
No 20..51- 2in 
~ a 


w 





2 as above, 
t 


ta 


140 
* Small set of & Dogs 
‘S from 3-8 t« »2 inches, 





When ordering, s 


2 No, 14 Pin og 
=~ ., 15..3 -. 1.80 
Gives the Most Regular Speed. ee tag hee x 
2 Set of 12 from 3-8 to 4 


Adopted by three Companies of high standing. inches, $15.00. 
Light to fifty Light Engines now on hand 


ready for delivery, warranted 


GARDNER C. HAWKINS, Engineer, 
36 Oliver Street, Boston. 


NEW EDITION, i88i. 
Engineers and Machinists’ Drawing Book. 


a complete course of instruction for the practical 
engineer, comprising Linear Drawing, Projection, 
Eccentric Curves, the various furms of Gearing, 
Reciprocating Machinery, Sketching and Drawing 
from Machines, Projection of Shadows, Tinting 
and Coloring and Perspectives. Price, $10.50 half 
morocco 


J. BEACHAM, 12 Dey St., New York. 


Ten 











UMPs, 
Friction 
Vacuum Pumps 


AIR COmM- 
Hoisting Engines, 
and Condense he General 
Machinery, Steam Engines, Capacity to 


bore cylinders 110 in. diameter, ¢ 
ind turn 
Fly Wheels of 24 feet. 


QTE: AM P 


pressors, 





WE CHALLENGE THE WORLD FOR ITS EQUAL, 
RVUESEWER & DUNW, 
Schuylkill Falls, Philadelphia. 


The Norwalk Tron Works Co. 
SOUTH NORWALK CONN 





SPECIAL MACHINERY, TOOL 
EXPERIMENTAL WORK ec. 


Ss. Boer aa =. 
927 FILBERT ST., PHILADELPHIA, 


RULES 
Little Giant Injector, 


For Stationary, Marine and other Boilers. 
SIMPLE, DURABLE & EFFECTIVE. 


EjJectors for Lifting and Forcing Fluids. 
Also, Valves of all descriptions. 
SEND FOR CIRCULAR, 


RUE MPG. CO., 904 Filbert St,, Philadelphia, Pa. 


RALPH BAGALEY, Sec H. H, WESTINGHOUSE, Sup't 


WESTINGHOUSE MACHINE COMPANY, 


Liberty Avenue, 24th & 25th Streets, Pittsburgh, Pa., U. 8, A, 


TT TEAM Nyy cs Se CRUTRER & 22, poy “a 


Will pulverize more 
THE STRONG PURIFIER AND HEATER, 


A reliable device for cleansing and h eating feed water for boilers. 





Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. £1.00 perinch. Most lib- 
eral discounts to dealers. Send for Circular. 





a] 3 Well r 


ie if Ih 2 








GEORGE WESTINGHOUSE Jr., Pres’t. & Treas. 


ore, limestone, &c., in a given time 


DAMASCUS BRONZE, 


A recently discovered composition, especially adapte 


INFORMATION FURNISHED ON 


» locomotive and car journals. 


APPLICATION. 


if WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oil Pipe Lines, Hydraulic Elevators, &c. 


FULL 














HENRY R. WORTHINGTON, 


& 2389 BROADWAY, NEW YORK, 83 WATER ST., BOSTON 
709 MARKET ST., ST, LOUIS 
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THE MEDART PATENT 





Hill, Clarke & 


40 Per Cent. Lighter and 100 Per Cent. Stronger than any cast pulley. 
strains, perfectly balanced for high speeds, better surface for belts, 


oe BEST PULLEY IN THE MARKET. 


We make these pulleys from 12 inches to 6 feet diameter, 34 inch face 
crowning or straight, split or whole, 














WROUGHT RIM PULLEY. 


No shrinkage 
and 


single or double arms. 
SEND FOR PRICE LIST. 


A Mill Gearing, Iron and Brass Castings and Finished Fly Wheels, 
The Hartford Engineering Company, 


Hartford, Conn. 


Sole licensed manufacturers for the New England, Middle and Atlantic 


Coast States. 


mon Agt’s, 36 Oliver St., Boston, Mass, 





E. GOULD & EBERHARDT, . 


97 t0 113 N. J, R. R, AVE., NEWARK, N. J. 





























PATENT 
SHAPERS 


QUICK Adjustable Stroke. 


2 


Can be CHANGED while in 


TISCHER’S JACK. 


FROM 5 TO 30 TONS. 
NO REPAIRS, PACKING OR ALCOHOL. NEVER 
RUNS DOWN UNDER THE LOAD. 


HANDIER, STRONGER, LONGER LIVED 
and CHEAPER than ANY 
Hydraulic Jack. 


CEO. A. OHL & CO. 


EAST NEWARK, N. J. 
THE 


BOSTON BLOWERS 


AND EXHAUSTERS, 
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——_ 


and sizes. 


Address { 


BOSTON BLOWER CO., BOSTON,MASS. | 


* particulars, 





DRAWING INSTRUMENTS, 
AND MATERIAL, PAPER, &C. 


G. S$. WOOLMAN, 


116 Fulton Street, New York. 
Fully priced and illustrated Cataiognes 


THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 





23 Murray St., New York, 


MOTION, 


Over Sixty Styles | 


THE DUPLEX INJECTOR. 


THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out 
of order. Will lift 
water 25 feet. Always 
delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 








» Diese] 





WILLIAM SELLERS & CO, = = = 


MACHINE 


PHILADELPHIA. 
EQUIPMENTS. 


Shafts, Couplings, Hang- 
ers, Pulleys, Mill Gear- 
ing, etc., Lathes, Plan- 
ers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hy- 
draulie Riveters, ete. 
Railway Turntables and 
Pivot Bridges. Gifford 
Injectors, Sellers’ Im- 
provements. 


AND |RAILWAY SHOP 





New Patterns. 


Simple. 
Effective. 


New York Office, 


79 LIBERTY ST. 
The Steam Pumps 


Made by VALLEY MA- 
CHINE CO., Easthamp- 











ton, Mass., are the 
Best in the World for 
Boiler Feeding and 


other purposes. 





Dowel Machines, 

Band Saws, Rotary and tae 
tionary Bed Planers, and Buzz 
Planers, Jig Saws, Variety 
MouldingMachines,W ardwell’s 
Patent Saw Bench, Pattern 


Makers’ _ Lathe, Boring Ma- 
chines, pisymoth Lathes and 
Gauge 


Also, a large stock of Second 
and Mac chinery, copsieting of 
Machinists’ Tools, V Woodwork. 
. ing Machinery 
ne -~ and Boilers. 

new illustrated Catalogue, Just oug. 


ROLLSTONE MACHINE CO.. 45 Water St., Fitchburg, Mass, 
WHITCOMB MF’G CO. 


Formerly C. Whitcomb & Co. 


Manufacturers of 
' ' J tT 
Machinists’ Tools, 
WORCESTER, MASS. 


IRON PLANERS 
A Specialty. 


CRITCHLEY’ S PATENT EXPANDING 


and Fneines 
Send Stamp for 




















| 
| 
| 
| 


Manufactured by CRITCHLEY & WHALLEY, 
Send for Circular. PORTSMOUTH, N. H. 


MAGDONALD'S GRADED INJECTOR 


Is the best lifter in the 
world. Cannot be stopped 
by sediment. 

We challenge any or all 
injectors or pumps to 
compete with us. 

Is manufactured upon an 
entirely new principle. We 
also manufacture a ma- 
chine for lifting only. Both 
machines can 4} graded to 
the quantity desired. Send 
for circular and full infor- 
mation to 


W.E, Macdonald, 


Proprietor and Manuf’r 
T.AKW. Pa 


‘Allen's High Speed Air Compressors, 


With Positive Moving Valves. 











SANDY 








Aon Engines, Stationary and Marine Boilers | 
Hoisting achinery. Also, Patent Evaporators an 


N. Je 











JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of the MATTHEWS 


Patent Automatic High-Speed Engine 


For Electric Lights and other purposes requiring 
steady, reliable power. The best and cheapest in 
the market. 25H. P. for $500, Also, manufacturer 
of the Matthews PATENT PLANING MACHINE, 








|W000-WORKING (MACHINERY. 





eeu niversal Wood Workers, Planing, Matching, 
Morliing Band and Scroll Sawing Machines, 
| Cariiage, W agon and Wheel Machinery, etc, 


BENTEL, MARCEDANT & CO., 
HAMILTON, OHTO, U.S. A. 













| Condensers for Animal Matters. 
JOHUN McLAREN, 
y ate Tperaver en 
EKMANS! ncnWony NO od 
NEWvorK [oan (DO 
OFFICE AND WORKS: 
938 to 954 RIVER ST.,, 
67 to 83 VAIL AVE. 
Jig 2 > a Oi '¢ 


| camel STREET. HOBOKEN, 
bs 
A SrA 
Ludlow Valve Mfg. Co, 
AND 


VALVES—Double and Single 
Gate, 1-2 in. to 48 in. outside and 
inside Scere ws, Indicator, ete., for 
Gas, Water and Steam. 


Also, 


FIRE HYDRANTS, 


SEND FOR CIRCULAR, 








GEO. C. HOWARD, 
751 Barker St., Philadelphia. 
Manufacturer of 


LATHES, PLANERS 


DRILL PRESSES, &c, 


And other Machine Tools for 
R. R.and Machine Shops 


x. 2. Sededvae, | 
Successor to A, F. PRENTICE & CO, 
Manufacturer of 
Light Machinists’ Tools, 
54 Hermon St., Worcester, Mass. 
-end for Illustrated Catalogue. | * 


Whittier Machine Co, 


No. 91 LIBERTY ST., N. Y¥. 


STEEL BOILERS AND ELEVATORS. 








A. M. POWELL & C0,., Successors to 


WIGHT & POWELL, Worcester, Mass., 


U.S.A. 


£S-woonguays 


Iron Working 





xy Mac chinery. Pat. Double Screw Power Elevator, 











The Inventors’ Institute 
COOPER UNION, 


ith & 8th Sts., 3d & 4th Ave., New York City. 


CHEAPEST 


AND THE 


BEST 
HOTREOn 


ATER OLD 


The Institute presents unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &e. It affords also supe- 
rior facilities for negotiating the sal- of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 


Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to-inventors the opportunity of protecting 
themselves, through the advice of competent ex- 


*“JOHN.H. 











. y-—~ 
perts, against losses consequent upon insufficient $3 > 0 MCGOWAN&CO 
patents, or from procuring patents upon practically p “f NNATI 
valuetess ideas Patents “hich con be relied upon pA Cl 
as strone und valid are secured at moderate rates UPWARDS, s : f 
in the United States and in all foreign countries x q 
Circulars and Catalogues sent free onapplicaticn. 
Iin'S 
THE KATZENSTE 


Self-Acting 


jMETAL PACKING 


4 For Piston Rods, Valve 
Stems, &c. 
Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam 
ship Companies within the 
last eight years in this and 
foreign countries 
L. KATZENSTEIN & (0.,, 
35 Desbrosses St, N.Y 


Sate Sensing Du 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table | 
with attachment for center drill- | 
ing. Instantly adjustable to dif- 

ferent lengths of work. Over 200 
































already in use. Send for circular 7 se o 
DWICHT SLATE, Nv Ss v4 3 
HARTFORD, CONN. oc = sa. — 
c> a K 4 = 
e) ie ~ 
THE LOWE PATENT > . meee. = 
i ~ e & 
Feed Water Heater & Purifier, > S-<35 S 
mo Cry ie) ga S 
FOR Z 2 a eo = 
Heating and Purify-}O 2 & £$¢ 
° es Dore a Ge 
ing Water for QE cetse 
Steam Boilers. | +3 Suis < 
Patented July 12,1877.| (“72S 2 
HAS STRAIGHT |Q. >; AX = = 
TUBES. 35 oe" 
= as 
SIMPLICITY, (1% os & 
RELIABILITY , C3 O- & 
AND a 7/7 oe 
EFFIOIENOY, | * * oN; 
AtLessCost)% Jy 
Than any other. ap) SZ \ 
Write for prices and} [y] es 
further information to 
the manufacturers, = el 
Lowe & Watson, : 


BRIDGEPORT. CONN. Gear Cutting Machine. 
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A FIRE- PROOF NON- CONDUCTOR 


OF HEAT AND SOUND. 


AY 
os U $. Mural Woo 


16 CORTLANDT STREET, 
NEW YORK. 


U. S. METALLIC PACKING CO. 


Manufacturers of 


SELF-ADJUSTING STEAM PACKING 
FOR MARINE AND STATIONARY ENGINES. 


Made from Slag of blast furnaces. Encases 


about 90% of its volume of air. Heaviest 
grade about 25 Ibs. per cu. ft. RS 
Price, 1 Cent Per Lb. ‘S & 





TOOLS for Machinists, Carpenters, Amateurs, Jew- 
ellers, Model Makers, Blackamiths, Coachmakers, ote. 
TAI or Catalogue, and state what kind of Tools you req 


LMAN & McFADDEN, 607 Market St., Philad’a. 


Fox Lathes, 
Turret Head Lathes, 


AND 


SWIVEL HEAD ENGINE LATHES, 
GEORGE GAGE, Waterroro,N.Y. 


missile FORCES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back Motion. 

Send for circusar. 


EMPIRE 








Testimonials 
furnished. 
Endorsed by Leading 
Engineers 








J. A: OSGOOD, Sup'’t, 
82 CANAL STREET, BOSTON. 


WM. MUNZER, 


Manufacturer of | 
| 
| 








For description, see Vol. 4, No. 14, of this paper. 
“Ist Avenue, cor, 30th Street, New York. 


COROES, N. Y. 
BEECHER & PECK, DEAN BROTHERS, 


Manufacturers of Steam Pump Works, 
Peck’s Pat Drop Press INDIANAPOLIS, IND. 
a 9 


Manufacturers of 
DRUP DIES, DROP FORGINGS, &c. 
Cor. Lloyd & River Sts., (Grapevine Point), 
NEW HAVEN, CONN. 











chinery for all purposes. 
| SEND FOR ILLUSTRATED CATALOGUE. 





THE HANCOCK INSPIRATOR 





The STANDARD 


— FCR 


Stationary, Marine, Locomotive 


—— AND 


ALL CLASSES OF BOILERS. 
Over 26,000 in Use. 


Adopted by the largest Mills and Manufactories. 























Send for Circulars to 


The Hancock Inspirator Co. 
34 "BEACH STDREET, BOSTON. 


POOLS. |e. auton son. 


and all classes of Mechanics can find WINDSOR LOCKS, CONN., U.S.A. 
FOOLS to suit them at Only Manufacturers of the Universally used 


184 to188 WASHINGTON STREET, 
HORTON 


BOSTON, MASS. 
Lathe and Car Wheel 


A. J. WILKINSON & GO. 
CHUCKS. 


CATALOCUES FREE. 
Car Wheel Chache 


HOISTING ENGINES AND ELEVATORS: 


































Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


MACHINIST. 





COMBINATION 


WM. T, BATE & SON, Portable card aay Steam Pump, 


CONSHOHOCKEN, PENNA. 
Manufacturers of 










j With Im- Patented 
BATE proved Base 9th August, 1881 
— Com- ‘ 
plote Auto- mw Designe , all 
PATENT matic At- 8 soon . 7 8 
tachments [it .Descriptions of 
and Trim- Service, including 


mings. 


me Tal 
ae (enerator, 


The most Economical, Reliable and Durable. 


MINING, 
RAILROAD, 





A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
pn and convenience of cleaning. We refer to) 
part 


DOMESTIC, 


es using Write for particulars. 


Ete. 





Portatle forge Co; /mproved Corliss Engine, 


? Boiler Feeders, | 
© Fire Pumps and Pumping Ma | 





HOUGHTON'S BOILER & TUBE COMPOUND, | The Hanne Mfg. Co- 


PURELY VEGETABLE. 
LOOSENS SCALE & PREVENTS ITS FORMATION. | 
SAVES FUEL, LABOR AND REPAIRS, 


=. OG Gaiasa Oay & Go. 
15 Hudson and 180 Reade Sts., N. Y. 


Jos. 71 Beekman and Fulton Sts., New York 
“ALMOND DRILL CHUCK. 


Made of Steel coe. 
out, and equal todoing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


T. R. ALMOND, 
$4 Pearl St., Brooklyn, N. Y. 








Established in 1840. 


Payne's Antomatic Engines. 


Pat. Spark-Arresting Engines, mount- 
ed and unmounted, Vertica’ Engine and 
Weovght Boilers. Eureka Safety 
Powers with sectional boilers. Can’t 








be E 
Sreote “irom gi cosmo. Send = QSGQOD'S BOOM 






B. W. PAYNE & SONS, 
Box 1230. CORNING, N. Y. 


THE Aa FLEXIBLE SHAFT 


OPERATING 


PORTABLE TOOLS 


FOR 
Drilling, Tapping, Ream- 
ing, Polishing, &c. 


id 3 
m1 





7 “wit 





RALPH ROSGOOD J Vs, 


TROY,NY, ~ F 





Manufactured by 


STOW FLEXIBLE SHAFT CO, 


Limited. 


For all re of ian ater excavation. Guaran- 
teed to excavate 50% more material from hard bot- 
tom than any other machine made, all things being 
equal. Tlustrated pamphlets. comparative strain 
sheets and estimates furnished on application. 





h 1505 Penna, Ave., Philadelphia- 








WHITCOMB MANFG.CO. 
WORCESTER, MASS, 
Manufacturers of 


Hand & Power Shears 
And Punches all sizes. 
Taft's Patent. : 
These Shears supersede all 
others for ease in working, 
durability and simplicity. 


\ FULL LINE OF 


Machine Shop Supplies, 


Engines and Boilers, Belting, Packing, Steam 
Pumps, Emery W hee als, C otton Waste, &c. 


J. H. KERRICK & CO. 


INDIANAPOLIS, IND. 








ABSOLUTELY SAFE FROM EXPLOSIONS. 
UNEQUALED IN ECONOMY OF FUEL AND RAPID 
GENERATION OF DRY STEAM, 
porta interchangeable, Easily erected in places inaccessible to 


Altered or enlarged by any ordinary machinist. Shipped 
Low in price and first 


All 
other 
in packag res weighing under 150 Ibs, each. 
class in material and workmanship. 

Over 260,000 H,. P. in Use for all purposes. 

Catalogues and Conclusive References mailed to any address. 





Drawings and full instructions for erection furnished with each boiler 
making errors impossible. 


ABENDROTH & ROOT MF’C CO. 
28 Cliff Street, New York. 


G EAR N SG SHAFTING, 


y PULLEYS, ETC. 


Castings or finished work furnished the Trade at 
favorable rates. 


POOLE & HUNT, Baltimore, Md. 
Duplex Safety Steam Boiler. 


The Great Steam Generator of the Age. 
Remarkable for SAFETY, ECONOMY, DURA- 
BILITY, CIRCULATION, COMBuUS- 
TION and PORTABILITY. 


Illustrated Circular and first-class testimonials furnished 
on application. 


DUPLEX SAFETY BOILER CO. 


34 Cortlandt St., New York. 
45 Franklin St., Chicago, Ill. 








MACHINE 
MOULDED MILL 


re great variety of sizes. 
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We manufacture the “Giant The only chucks ae. 
protien hong 2. RAI: ey i that use i patent jaw, 
Siteae tn Ve 4 with both face and bite | 
pce sa hg wore " if of Jaws ground perfectly | 
callender rolls, hoisting coal, true. . | 
logs or freight. Our Clutch (3 Send fur illus- | 
can connect any amount of trated Catalogue. 
power, at any speed, without 
slacking a » motive power in 
the least, and pps s no shock, “The Only Pertect’ 
is easy to onip and unsbip, = 
fact, this is the only ¢ te 
that fn _ * ui ali. Saas BUFFALO 
~ factorily. 
D. FRISBIE & CO. PORTABLE 
123 North Fourth St., Philada., Pa. FORGES. 
fon oa The Lightest, 
== Strongest,most 
a Cavaie coment 
: "! working, an 
2, — a in every way 
— @w* Sx 
Dan ss / The Best Portable 
. of 
r—O7 = Forge Made, 
Toughkenamon, mo 
' Qo > BUFFALO 
Chester Co. — on ss 
Pa, i et) — FORGE CO. 
3 = Buffalo, N. ¥. 





THE HARTFORD AUTOMATIC CUT: OFF ENGINE. 


Built for Heavy and Con- 
inn = ; tinuous Work, and adap- 

ne ted to any required speed 
with close regulation anc 
best attainable Econom 
of Fuel Circular ane 
Practical Treatise on 
Steam Engineering sent 
on application, 


| The Hartford Engineering 
Company, 
HARTFORD, CONN 
New York Office 


Rooms 72 and 73 Astor 
House. 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE PATENT Bidding) dag TWIST DRILL, 









BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS 





SOLID AND SHELL REAMERS, 







Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All "Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas 


UNIVERSAL Patent FURNACE 


Saves Fuel and Increases Boiler Capacity, Utilizes Waste Gases, and Perfects Combustion. 
thirty per cent. economy guaranteed. 


CORRUCATED CRATE BARS. 


Suitable for Furnace Coal, Screenings and all kinds of waste Fuel. Send for circular. Address 


JAMIES MAHONY,. 109 LIBERTY STREET, N. Y. 


Under Paient of browu « Sharpe, wlll F. W. IM | ' 1 


80 JOHN ST., N. Y. 


STEEL 4x>_FILES, 


EZAMMERS. 


| Warranted Cast Steel, for Dies. Punches, Drills, 
| Turning Tools, Taps, Reamers, &c. 
| IMP’D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 















Ten to 








S.A 


a 








Universal Miiiing Machine, Manufactured by 
A. Alex. Pool & Co., Newark, N. J 





ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 


R. HOE & CO. 
Printing Press, 


Machine and Saw 
MANUFACTURERS, 


Grand, Sheriff, Broome & Columbia Sts. 
29 & 31 Gold Street. 


Principal Office, 504 Grand St., cor. Sheriff, 





Tapped to the U. S. and Whitworth Standard 
Gauges. Adjustable ‘to all variations in the size of 
fittings. Can be resharpened without drawing the 
temper by simply grinding them. Possessing prac- 
tical advantages appreciated by all mechanics, Cir- 
culars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport, Conn, 


NEW Work. 
CLUTCH PULLEYS 
AND CUT-OFF COUPLINGS, 


FRICTION JAS. HUNTER & SON, North Adame, Mass: 


NEWTON, 


Manufacturer of 


MILLING MACHINES 


OF ALL KINDS. 


Drill Presses, 


DIE SINKING 
MACHINES, 


Cutters, Mills, Special Tools, Xe. 
2341 & 2343 CALLOWHILL ST. 
PHILADELPHIA, PA 


JMPROVED CRANK PLANE 
Made by R A SELOEN & CO 


Banbury, Conn 








CHAS. C. 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 
IRON-WORKING MACHINERY 


SHEPARD’S CELEBRATED 
$60 SCREW CUTTING FOOT LATHE. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, ‘alipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 


H. L. SHEPARD &€ CO. 
831, 333, a and 337 West Front Street, 
INCINNATI, OHIO 


For SALE. 
with quick re- 





\ valuable tool 
for Die Work 
and other plan- 
ing requiring a 
short and rapid 
or variable 
stroke. Planes 
16 in. high and 
wide, and has 
12 in. stroke, 














*sa— Em wm 


Sranr. 


screws, wro'ght 
—9 7 
PLANNERS, 
pinions. Power 
ma mi-~> «oS Qe a DEC ES Be Hw G6 
DOUBLE TUBE INJECTORS, 
Will lift water 25 ft. and feed under any variation of steam 


turn motion. Lu a 4b i HK sey 
Eas 4500) 24” x 2, 
handles and 
cut gears and 
feed in all di- 26” x 24’ x 8I. 
rections. J. E. McCONNELL, lowa City; lowa, 
MANUFACTURERS OF 
9 
KORTINCGC’S UNIVERSAL 
OPERATED BY ONE HANDLE. 
The Most Reliable Boiler Feeder Known. 
pressure. The only injector that will take water at 150° Fah. 
OFFICES AND WAREROOMS. 
12th and Thompson Sts,, Philadelphia. 
A. ALLER, 109 Liberty St., New York. 


A. F. UPTON, 7 Oliver St., Boston, 
"i. C, BULLOCK, 84 Market St., Chicago, 












RARER OF \UNIST RATS BURFALS,. 


PORTABLE AND STATIONARY 
Engines and Boilers, 


|5to25H.P. Parts duplicate and interchangeable, 
specially adapted to run Electric Light Machinery. 
Send for circular. 


SKINNER & WOOD, Erie, Pa. 


CROSBY STEAM GAUGE & VALVE CO. | 


MILLETT, Pres’t. GEO. H. EAGER, Treas. 
ra H.C ROSBY, Sup’t. WALTER P. CLARK, Sec’y. 


Sole Proprietors and Manufacturers of 





CROSBY ’s 
Adjustable ** Pop” Safety Valve. THOS, DANIEL, 
Self-Regulating Reducing Valve. p ATTERN MAKE R 
Improved Steam Pressure Gauge. 60 FULTON ST., NEW YORK. 
Electrical and Intricate Core Work a Specialty. 


Self-Closing Water Gauge. 
Improved Steam Engine Indicator, 





Sole Manufacturers and General Agents for 
The “VICTORY” Steam Cylinder Kaheteater | 


And ail instruments of this class. Send for Illustrated 
Catalogue. 


97 OLIVER ST., BOSTON, MASS. | 


L. COES’ 


IMPKOVED 


vrances 


Manufactured by 


L. COES & CO. 


— Mass. 


BAKER BLOWER | 


—— ED BLAST.) 





The revelving 3 _ are 
a a alanced. 












halt  rateiibok tape’ Superior to any 
Hl other. 
) WILBRAHAM BROS., 
2318 Frankford Avenue, 
PHILADELPHIA, Pa. 





|For Cupola and Charcoal Blast 
Furnaces, Run-out, Knobling 
and Refining Fires. 








ENLARGED 


BAR JAW AND SHANE, 


FERRULE MADE WITH 
DOUBLE BEARINGS. 


Iron Tube Fitted to Shank, 


held rigidly in _ position 
by handle and nut, 


No Back Thrust. 


The HEAVIEST 
And STRONGEST 


AND & POWER SHAP. 

ING MACHINES, Full 

length of stroke 6in. May be 

CD adjusted to any less distance 

desired. Automatic cross 

feed, with 6 in. traverse. Ver- 

tical adjustment of table, 
Ay 5 inches 

— fail particulars apply 


i BOYNTON & PLUMMER, 
. Worcester, Mass. 





CHICOPEE FALLS, MASS. 
P. O. Box 1200. 


—— | DIVIDERS, 
O” Chambers & $1 Reade Sts apring Selew: 
NEW YORK. SURFACE GAUGES, 





DURRIE & McCARTY, 


Sole Agents. 


Countersinks, Etc. 
For Foundries and Machinists. 


‘PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
‘Bronze, now so well known to the trade. Send 
for pamphlets. 


A. KAUFMANN, 








FOR STEAM ENCINES. 
The\Most Perfect Governor Known. 









RUNS IN OIL. 32 Park Place, - New York. 
Guaranteed to ac- Sole Agent for the U. 8. and Canada. 
\ curately regulate 


all classes of en- 
or“ gines. 

Illustrated and descriptive 
Catalogue sent on application. 
Correspondence solicited 


W. H. CRAIG & CO. 


Sole Manufr’s, 
















P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


Lawrence, Mass. WORCESTER, MASS. 





Manufacturers of 


Fipe Cutting & Threading dion 


For Pipe Mill aud Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam aud Gas Fitters’ Hand Tools. 
YONKERS, N.Y. 












Send for “Cireuler:. 










































ROSES os Re ee 


ee 
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Manofacturers of 


Automatic Cut-Of 
Fined Cut-Off, 
and thde Valve 

STEAM 
ENGINES, 


3 
Tubular Bowlers, ane 








G. T. PORTER, Vice-President. 
. B, RIC HARDs, Superintendent. 





WOODBURY, BOOTH & PRYOR, THE ; PORTER - ALLEN HICH SPEED ENGINE. 


a BOSTWICK, Secretary. 


THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 
for the Porter-Aller 
Engine on contract 
time. 

Orders solicited for 
Tron and Brass Cast- 
iss in the rough. 

Aderess the Com 
vany, 430 Washington 
Avenue, Phila.. Pa. 









DAVIDSON “STEAM PUMP co. gm FUEL-SAYHD 


OFFICE AND WORKS: Fo: Dry Steam Portable Engines, 


41 to 47 Keap street, Brooklyn, N. Y. FOR CIRCULAR SAW MILLS, 


MANUFACTURERS OF For ‘“‘Moorz County Gaur’ Conn Mins: 


THE M. T. DAVIDSON Adéres, Taylor Manteo. 





WESTMINSTER,, MD. — 


Improved Steam Pump. THE ALLIGATOR WRENCH, 


Patented Aug. 31, 1875. 
Teeth cut diagonally. Grips Round Iron or Pipe. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St., Phila., 97 Liberty St. New York. 


NEW UTLO SILENT GAS ENGINE. 


Working without Boiler, Steam, 
Coal, Ashes or Attendance. 


Started Instantly by a Match, it 
gives full power immediate ‘ly. 
When Stopped, all Expease Ceases. 


No explosions ; ; No Fices nor Cind- 
ers; No Gauges; No Pumps; No 








Unsurpassed in every respect for 
Hoisting in Warehouses, Printing, 
Ventilating, Running small Shops, 
etc. 2,4 and 7H. P. and upwards. 


Built by 


SURLEICEES, SOSUME & 0.) WS FERICAIM SAW CO. 
ingineer or other attendant while 3045 Chestnut St.. TRENTON, N. J. 








| Gains largely in time, f 


THE 


MACKENZIE 
CUPOLA 


MADE BY 


smith & Sayre dtp, Ce, 


BROADWAY, 
NEW YORK, 


Differs from all others in 
having a continuous tuy 
ere. Blast enters fuel at 
all points, causing com 
plete diffusion of air, and 
uniform temperature 
throughout the furnace, 
Melts 10 to 15 tons an hour 
with blast pressure re- 
quired to melt 2 or 3 tons 
in an ordinary cupola. 
uel and quality of casting. 








running. PHILADELPHIA. 


Boston Agency, HILL, C LARKE & CO., 36 & 38 Oliver Street. 
New York City Agency, A. C. MANNING, 38 Dey Street. 


The Hendey Machine Co. 












> MANVILLE guareRs 
PATENT PLANERSANO “Quit BY 







= HENDEY MACHINE CO. TORRINGTON, CONN., U. 8S. A. 
| singe Manville Patent Iron Planers and Shapers, 








15i.. Shapers, 24 in. Shapers, 344 ft.x 16 in.,5 ft.x 
20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 
Hand Planers, with chuck and centers, Hollow 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. Cata: 
logue gives many names of users of our tools. 





The same 
STEEL, utilize s the waste g¢ 
Will burn all kinds of Waste Fi 
ing screenings, wet peat, 
slack coal, &e A. 
Send for circular 


BERTON & NICKEL, New York Agents, 


Se eee 


7 Oliver St 


Sit 


JARVIS PATENT FURNACE ofoiusianitie. 


Economy of Fuel, with increased capacity of steam power. 
principle as the 
‘aies with hot air on top of the fire. 


MENS’ PROCESS OF MAKING 


iel without a blast, includ- 


wet hops, sawdust, logwood chips, 
KF. UPTON, General Agent, 
P. O. Box 3401), Boston, Mass. 


No. 92 Liberty Street. 


FRANK H. POND, Western Agent, 


1709 Market Street. St. Louis. 












é UPRIGHT DRILL PRESS $ 7522 


" KEY SEATING MACHINE $55°%° 
SEND FOR CATALOGUE oy 


‘WP. D 


NORTH ee / ELD, 
> ONT. CO. N.Y. 


Pattern and Brand Letters. TRO} phir sana nae 
A ’ 
VANDERBURGH, WELLS & CO. ENGINE LATHES, 


Cor. Fulton & Dutch Sts., New York. IRON SH APERS, | 


i ENGINES & BOILERS 
: Second-Hand & New Apnoea J.A. FAY & CO., ononnat 


BUILDERS OF IMPROVED 


t MACHINERY, ‘®0N AND WOOD WORKING Wood - Working Machinery. 


€ Embracing nearly 400 Machines for 
é JANUARY 25, 1882. MACHINERY. Planing & Matching, 
one Sage iabeisinrigt aoa LOOLS&SUPPLIES 


Surfacing, Moulding, Tenoning, Mor 
One * 30 1n. X 154g ft. New Haven. 















a 








tising, Boring, and Shaping, &c 


Variety and Universal 








: Be eee. Ny Be. In Store and to Arrive. WOOD WORKERS. 
One * ‘ss 27 in. x 17 ft. phn 8. E. Works. Band, Scroll and Circular Saws, 
One * fe 24in,x12ft. Fifield. New. : | > | > Resawing Machines, Spoke and 
One * bi 24in. x 1lUft. + bd O. 2 AC K A D Wheel Machinery, Shafting, Pulleys, 
One * of Y4in.x1l0tt. New Haven. 5 = : etc. as the highest standard of 
One * “  Q0in.x 14 ft. Fifield. New. : , — ss iach 
One “ " Win.x1vft. Pond. Al, Milwaukee, Wisconsin. W. H. DOANE, Pres't. D. L. LYON, Sec’y. 
One * = 2in.x12ft. Ames. New. id 
One * ” 20 in, x 10ft. - sie “ 
One “  -Winex8tt. “New. THE SWEETLAND CHUCK” 
One * “ 18in.x9ft. White’b. Good order. 2D \P ow Fs 
One * 18 in. x 10 ft. Jones & Lamson, evs S Ss i 
New. 13g in. Hole in Spindle, & iB 
Three Engine Lathes 18in.x8ft. Jones & Lamson | 


NCW, 
One Eugine Lathe, 18 in.xSft. Lathe & Morse. | 


7) 
x 
< 
x 
| 
8 
< 








Good order, a> ee 
One Engine Lathe, 16 in. x 6-7-8 ft. Bridgeport Mch. rw TERE tue 
Tool Works. New. <p 
Six Eugine Lathes,16in. x 6 ft.-7ft.x Sft. Ames, New. | Cc Ss ee oR FREE 
One * % 15in.x6ft. Flather’s. New. . > * 
Three“ ad l4in. x6{t, Star Tool Co. New. | 
One ™ -” ld4in.x6tt,. Hand. New. 
One *“* $6 13in.x6tt. Ames. New. | ioe 
One *“ = Bg x 4% ft. | 
One * ° 2in.x6t ‘ 3 2 
Two “ “ llin. x5 ft. u | 36 OLIVER STRE ET, BOST ON, MASS. 
One Hand Lathe. 12.in x5 ft.. Hendey. New. | 
Se cite aeor” = NEW MACHINE SHOP TOOLS. 


One Planer 18in. x3% ‘ ft, Good order. 


One “* 24in.x7ft. New Haven. Good order. | Py ‘ Pt : 
One * 801n. x12ft. Harrington. New. | List of Sizes for Quick Delivery. 


One 6in. Stroke Shaper. Boynton. New. ease . a a a if ok 
Vne 15 inch Stroke Shaper. Gould & Eberhardt. New. | : “ rew Cutting Engine Lathes wae en Iron Planers. 
One iin. Upright Drill. Rrentice. Blow. | 20 in. swing, 8 ft. bed. Powell. 22 in. x 20 in. x 4 ft. Wheeler. 
wo 20 in. : 4 ’rentiss. New, l¢ a& t ¢ aA: i A : 
One 24in, - bl Ames. New. | 20 nae - i * . 24 in. x 24 1n. x 6 ft. Hendey. 
One 38 in. ” ° New Haven. New. ‘ ‘“ ‘“ > a ae " ‘ : - Ons a 4 oe 
bi One Suspension Drill Kidd. Goo. order. } 20 12 ; Am« 8. 24 in. x a4 In. x 6 ft. W hite omb, 
Three Sensitive Drilie. <a 20 * IO * §. Wlather, 26 in. x 24 in. x 6 ft. Gleason 
One Lincc p Miller, Pratt & Whitney. No.2. l¢ “ 66 Ob aisde ~ eas OF “ 
30 Lincoln Millers and Vises, Guod order. | 21 ne 10 Blaisdell. 26 in. x 24 In. xX / ft. 
eS a eacee biden” Gock.ert a“ * I * Power 24 in. x 24 in. x 8 ft. Ames. 
ne 15 1b, Air Hammer, otchkis», Good order, | era al nae Sd ‘ Eg f 
One 10 in. x 30 in. Dudgeon Steam Hammer, o4 «6 es 12 * Ames. 26 in. x 26 in. x 8 Tf. Pond. 
One 250 lb. Steam Hammer. Feriis & Miles 1OA 6 “c ae a 4 -~ ors s 71,2 
aot ase Beatie amees, At | 24 16 Blaisdell. 27 in. X 27 in. X 8 ft. W hiteomb, 
9%* “« 46e* «© Niles. 28 in. x 28 in. x 6 ft. Gleason. 
E. P Bullard, 14 Dey Street, New York./30 “ “ 15 “ “ Ames, 28 in. x 28 in. x 8 ft. * 
sO%* « OB“ & ad 30 in. x 30 in. x 8 ft. Whitcomb. 
Genasnt Gastown Agens sev 382“ “ 26 “ Gleason. 80 in. x 30 in. x 8 ft. Fitchburg. 
AKBON LRON CO’S Patent Hot Polished sHawrien 40 “ 8 «16 “ 86 in. x 36 in. x 12 ft. Gleason, 


g0« « “ [A2inxd42in. x16 ft. =“ 





SE Ene ene un nkn =esoenns Binh ie ephaieairs Sean Ainiiien ass einai aot o> be oe fe 


Second-Hand and New Machinery. 


January 27, 1882. 


The following 


New 


and Improved Machiniste 


Tools are part of what we have for early de- 


livery: 


2 30 in. x 30in. x8 ft. 


Planers, New. Manch. 


2 80in. swing, 15 it. bed. Engine Lathes, February. 
1 22 in. swing, 1339 ft. 


3 1sia. ” 10 
3 18in. s 


ft. 
ft. 


Bed Engine Lathes. January 
oe “ee se 


“e “ “ 


230in. ‘ Upright Back Geared Drills, February 
The ——— in store: 


3 Spindle Drill. 


Bolt Cutter, 14% 
Pulley Forcing 


“ 


a“ 


Small 


Lotof Forges, 
1 Band Saw, 


2 22 in. swing, 12 
119in. * 6 & 
219in. 10 tt. 
2 19in. a 8 ft 
2 151n. id 5 ft. 
1 15 in, " eS RR. 
1 17in. id & 2. 
1 17 in. — TK ft. 
1 14 in, * & 
(im. =|* 
[tm | 6* ie 8. 
7 Win. li 9 tt. 
1 15in. - 5 ft. 
i3in. * 6 ft. 
10in. * 46 tt. 


Nev 


Ms 


Jig 


. Bed Engine Lathe. New 


2d-hand. 
si New. 
“oe ia) fi 
“ a“ “oo 
ve “ “ 
“e tg 2d-hand, 
se ‘ it) 
“ “ee m “ 
“ e “ 


Bed Turret Head Lathe. 
Hand Lathe. New. 
Bed Hand Lathe. 2d-bhand 
“ La New. 
“ 


“ “ 


38 in. swing Pulley Lathe, new. 
Round Arbor Fox Lathe. 

15 in. Hendey Shaper 
iin. Swing Radial Drills. New 
20in, Upright Driils. 
2i in. Upright Drill. 
24 in. Harris Upright Drill. Second-hand. 
Wall Drills, heavy 


New. 


Back Gear. New. 
Nearly New. 


Second- hand. 60 and 72 in 
Vv, 


Milling Machines, Lincoln patte mn. Second -hand 
Manhattan Arms ( o, Millers, Second-hand 
Sellers Milling Machine. 2d-hand, 

Face Milling Machire, 
Pond’s Double Millins Machine. @d-hand, 
No. 2 Screw Machine. 
Screw Head Slotter, 
Second-hand Profiling Machines, 

Vertical Centering Machine. Nearly new. 

4% in. Horizontal Centering Machines. New. 
Emery Grinders, 
Sellers’ Tool Grinder. 
Pipe Cutting Mac mine. Second Hand, 2 in. 


Second-hand. 


New, 
Second-hand. 


zd-hand, 
iad 


New. With Taps and Dies 


Bolt Pointing Mac alae. Second-hand, 

Double Nut Tapp r 

Machines. Second-hand. 

Horizontal Boring Bar, 12¥% in. diam, “ ” 
“ 


New, 


achine, Small. 2d-hand. 
a 4spindle ‘“ 


Betts, No. 2, Power Punch. New. 

Double Acting Presses, No, 8, nearly new 

Single-Acting Presses, for power, 

Foot Presses, nearly new. 

Medium Powe r Punching P ress. Second hand 
“ 


‘ 


-resses, 


Foot Punch, with bench. New. 
Lot Pisto! Machinery. 

Grind Stone and Frame, 
Crane. Second-hand. 20 ft.jib. 6 Tons, 
4 Side Moulding Machine, New. 8 in. 

1 
1 


Second-hand, 


Saw, 1 Double Saw Bench, 


Slat Tenene’, 1 Railway Saw 
Bench, 1 “oot-power Circular Saw 

Cold Rolled Shatting, ul eys, Hangers, Coup- 
lings, &c., always in store. 


The George Place Machinery Ageroy, 


121 Chambers and 103 Reade Sts, New York.) 
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DARLING, BROWN & SHARPE 


PROVIDEN CE, RK. I. 














MANUFACTURERS 


Patent Hardened Squares, 
FOR WOOD WORKMEN. 


THE VERY BEST IN MAREET. 


OF 


PRICES. 

















AMERICAN > M ACHIN IST. 


Sewing Machine 





|Freprvary 11, 1882 








The Pratt & Whitney Co. 


HARTFORD, CONN., U.S. A. 


MANUFACTURERS OF 


MAKE SPECIALTIES OF 


Shaping Machines, 
PILLAR SHAPERS, 
Power Planers 


16x16 to 48x 48 inches square, 
and various lengths. 


MACHINISTS TO0L), 


GUN 


AND 


Machinery. 





ALL FEEDS AUTOMATIC. Send for Illustrated Catalogue and Price Lists. 














Ae en teria esse mee eae as/ THE BILLINGS & SPENCER CO. 
piste tate tities: navel es: oo vie taba eee eee 2.0 
os cL TER Gees eee see ceeceseeesees 2 as HARTFORD, CONN., U. S. A. 
FOROS. Che ea bs Oe SF SO OW DSO S196 OS. HG 6:0 6 6 O18 04 WS 08 © 8 Une wae vo. pecans wa Manufacturers of 
| TSN SNE Ree RE Re ve a ure ore oa ar er eee ore ae ee emg er 4.00 ee , : 
The only Squares hardened on all the wearing parts. The most accurate and durable. aye Ai . S15 Drop Forgings 
THE CHEAPEST io ME ARES TO atl Ne dp NN aa 
| =| SS — i” AND PATENT 
: T —_ eee” COMBINATION PLIERS 
Gas Pliers, Wire Cutter, Wrench and Screw Driver Combined, drop forged from best tool steel 
and finished first-class in every respect. A very convenient and useful tool for Steam and Gas Fitters, 


db, 6, 7, 8, 10, 12, 14 and 16 
Feet Swing. 


NEW PATTERNS. 


Read the following Report of 
the performance of 
our Mill. 
27, 1880. 


Salem, Col. Co., Ohio, Nov. 27, 

We have just finished anothe r pulley, 12’x27”” 
fac e, weight 8860 lbs. Yeste rday morning at 9 
o'clock the rough casting lay on the floor by 
the mill and we commenced putting on the 
machine; got a cut started at 10.45 a.m.; fin- 

: : , ished the rim complete by 9.30 p.m., and got 
started on facing and nara eal by 10 p. m.; started again at 7 a.m. this morning, and the pul- 
| ley off at 11 a.m., 17 hours work all told, ine luding handling on and off. The casting was not a 

very true one and we chose to take three cuts over the face. Hub was 18’ deep, with straight 
| core, bored to gauge and chamber on the machine. Hub faced on one side. If you hear of better 
time let us know —only 1034 nours on the rim of pulley. Truly yours, 


JOEL SHARP, PREST. 





BUCKEYE ENGINE CO. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


ROP 








Punching Presses 
DIES AND OTHER TOOLS 


Vor the manufacture of all kinds of 
SHEET METAL Coops, 
DROP FORGINGS, 4c,. 


Stiles & Parker Press Cog 
Middletown, 


EE GARVIN & CO 


139 & 141 Centre St., New York. 
MANUFACTURERS OF . 


MACHINISTS TCLS, 


Milling Machines, 
Drill Presses, 
Hand Lathes, 
Tapping Machines, 
Cutter Grinders, &c, 


HAMMERS 








MANUFACTURER OF 


ENGINE LATHES 


on application. 


Lowell, Mass, U.S. A. 


FROM 16 to 48 IN. SWING. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes. Slide Rests, &c, containing descriptions of the above machines. 


JOHN J. GRANT. 


| market tools equal in material, design and workmanship to the best ever offered to the public. 





SEND FOR NEW ILLUSTRATED CATALOGUE | 





| > | 

COE - ments, illustrated by the results of recent tests,” 

ECO N Le. MY obtained of the author, GEO. 
7 


Engineer, 79 Milk Street, Boston. 


may be 


Price, 25 Cents. 


A work on ** Waste of Fuel in Manufacturing KEstablish- 


H. BARRUS, Expert Steara | 





Emery Wheels & Grinding Machines. 


THE TANITE Co. 
Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of | 
which we carry a stoc + 
New York, 42 Dey 
Chicago, he & li af i - St. 
Chicago, 40 Franklin St. 
St. Louis, 209 North Third St. 
St. Louis, 811 to 819 North Second St. 
Cincin nati, 212 West Second St. 
Indianapolis, Corner Maryland and 
elaware Sts. 
Mew Orleans, 61 St, Charles St. 


San Francisco, 2 and 4 California St. 
Philadelphia, 925 Market St. 
Boston, 21 Doane &t. 
Portland, Oregon, 43 Front St. 
London. 9 St. apdsows St., Holborn 
Li pooh A The Temple, Dal 
ve e Temple. le St. 
Sydney, N. 8. W., 17 i7 Pitt Bt. 











| Machinists, Tool Makers, &c., anda very handy Tool for every household. The tool admits of a wide 
range of adjustment by a quarter turn of the handle, and shifting one hole to the other it changes from 
size Gas Burner to % inch pipe, or from 3-16 inch round to 1 inch round or square. 

Sample sent post-paid on receipt of $1.40. Send for Catalogue and Price List. 


GRANT & BOGERT, 


JOHN L. BOGERT. 





The above firm have recently established 


MACHIN K TOOL WORKS 


At FLUSHING, L. I. 


It is their determination to send out only first-class machinery. They are striving to put 74 
1ey 


have patterns in hand fora 


2a INCH LATEE, 


| which is EXTRA POWERFUL and has SEVERAL NEW IMPROVEMENTS. Orders 


solicited for delivery in March, 1882 





GRAY’S 


GRINDSTONE DRESSING MACH 


Will true a stone in ten minutes, WITHOUT DUST: 
Guaranteed satisfactory. Price, $12.00. 
G. A. GRAY, JR. & CO. 
CINCINNATI, OHIO. 


E. W. BLISS, —" 


MANUFACTURER OF 


esses, Dies, 


AND scrote MACHINERY 
FOR SHEET METALS. 








ENGINE LATHES, | 
19 INCHES SWING, 
[iain Baier 


J. M. ALLEN, Presipenrt. 
B. FRANKLIN, Vicrt-PRESIDENT. 
J. B. PIERCE, Secretary. 


WORCESTER, MASS. 


W 


DAVID W. POND, 





Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions, 


3,678 H. P.in use by SINGER MEF’G CO., New York; 8,790 
H. P. by HARRISON HAV EMEYER & CO., Philadel, hia; 
2,880 H. P. by DECASTRO & DONNER SUGAR REFIN: 
ING CO, , Brooklyn; 4,600 H. P. by AMERICAN GRAPE 
SU SAkO 10., Buffalo : 1,350 H. P. by THEJ ESSUP & MOORE 
PAPE «co. , Wilmington; 720 H. P. by RARITAN WOGOL. 
EN MIL vy New Jersey; 600 H. P. by STUDEBAKER 
BROS. MF°G CO, ., South Bend, Ind., and hundreds of others 
in all kinds of business, from 50 H. P. to 2,000 H. P. each. 

Centennial Exposition Medal jk this boiler for high- 
est economy and efficiency on test. 

Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtlandt Street, New York, 


THE BUFFALO STEEL FOUNDRY, "+> 


PRATT & LETCHWORTH, Proprietors. 


Orders and Correspondence Solicited. 











MANUFAC 1 URER 


TAPS & DIES. 


PJ.M.CARPENTER ®t = 
PAWTUCKET.R.1. 








